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ALeiier  (m  Comeis,  addressed  to  Mr,  Bode,  A^ommer^SayiU  at 
BtoiUn.    By  Mr.X>iB>'LMc.-^PhiU  JomKn.  No,.^^, 

1  BB  learned  author  of  this  letter,  after  some  remarks  rela- 
tive to  the  occasion  and  object  of  it,  commences  with  what  he 
conceives  the  whole  of  our  knowledge  of  nature  obviously,  incul- 
cates, respecting  such  bodies  as  are  susceptible  of  beconwng 
luminous:  viz,  *'  that  the  li^it,  which  then  escapes  from  them, 
had  entered  into  their  composition  as-  an  ingredient,  and  is  evolVcd 
ty  chemical  decomposition.** 

In  the  application  of  this  principle  to  the  heavenly  bodies,,  lij^ 
conceives  that  what  Dr.  Herscliell  has  advanced  jrelative  tp  tfie 
light  of  the  sun  ndt  coming  from  bis  solid  substance^  feut  fron^ 
sonifi  fluid  by  which  he  is  surrounded,  may  be  extended  by  anar 
fogy  to  the  fixed  stars,  and  that  this  light  i^  of  a  similar  n^turf 
w^itli  the  luminous  appearances,obs^rved  in  ouj*  atmosphere.  These 
phenomena,  both  celestial  and' terrestrial,  lie  regards  ^8 /«ci/«"Ott^ 
vapours  of  extremely  different  magnitudes,,  which  are  raised  iotQ 
the  respective  atmospheres  in  a  compound  state,  and!  there,  by 
undergoing  a  decomposition,  emit  the  light  v^rhich  formed  one:  of 
their  constituent  parts.  And  the  cliangeablq  spots  that  are  vi^ 
sible,  on  the  surface  of  the  sun  are  considered  as  propf*  that  thp 
light  of  the  siin  does  aot  issue  from  his  solid  body,^.  but  from.  % 
l^ind  of  fluid  atmosphere  with  which  he  is  surroundodj  thesa 
spots  being  considered  as  portions  of  the  opake  body  of  tfi^  sun^ 
which  are  '*  seen  through  transparent,  parts  of  his  luminous  en- 
V^elope."    This  fluid',  however,  is  not  regarded  as  the  atmosphere 
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of  the  sun,  but  merely  miited  with  it,  and  not,  throughout  its 
whole  extent,  as  the  spaces  through  which  these  spots  appear  are 
transpareni,  or  such  as  from  which  no  light  emanates.  And  this 
hypothesis  is  greatly  confirmed  by  the  consideration  that  the  ap- 
parent diameter  of  the  sun*s  disk,  or  more  properly  of  his  lucid 
covering,  is  not  subject  to  any  change  that  we  can  perceive  3 
whence  jt  is  inferred,  that  this  luminous  covering  maintains  a 
constant  uniform  thickness,  which  is  not  the  property  of  an  at- 
mosphere, taken  in  its  general  acceptation,  or  that  of  being com-^ 
posed  of  expansible  fluids,  varying  in  density  with  the  distance 
from  the  body  which  they  surround,  and  extending  through  im- 
perceptible gradations  to  an  indefinite  distance  from  their  base. 
Thus,  if  the  luminous  fluid  wiih  which  the  sun  is  enveloped,  al- 
ways preserve  such  a  uniform  thickness,  and  have  its  outlijues  sq 
well  defined  as  to  be  taken  for  the  sun  itself,  it  must  consist  of  a 
kind  of  vapour,  constantly  emanating  from  the  body  of  the  sun, 
and  ascending  to  the  same  height  in  his  atmosphexe,  where  it 
undergoes  decomposition,  and  tl>e  light  is  suffered  to  escape,' 
which  renders  it  visible  to  us.  The  transparent  tplacQ*i  through 
which  the  opake  body  of  tlie  sun  is  seen,  are  regarded  as  parts  of 
the  atmosphere  into  which  these  luciferous  vapours  either  xio  pot 
rise,  or  are  not  decomposed  3  and  are  analogous  to  the  openings 
of  the  clouds  in  our  atmosphere,  through  which  *^  the  blu^ 
colour  of  the  transparent  air  '*  is  seen. 

*niis  theory,  under  certain  modifications,  the  author  deems 
applicable  to  other  celestial  bodies,  with  which  our  earth  "  main- 
tains its  analogy  by  the- phosphoric  phenomena  of  its  atmosphere':" 
and  from. this  consideration  originated  the  present  conjectures 
Respecting  comets.  He  lays  it  down  as  a  principle,  th^t  the  light 
vhich  emanates  from  phosphoric  bodies  can  arise  only  from  some 
chemical  decomposition  :  but  with  respect  to  the  nature  of  this 
chemical  process,  we  are  far  from  being  able  to  speak  with  cer- 
tainty. The  rays  of  the  sun,  jiowever,  are  here  regarded  as  the 
chemical  cause  which  regulates  either  the  production  or  the  de- 
composition of  these  vapours,  or  both,  and  gives  rise  to  these 
luminous  effects.  Though  an  approximation  to  the  sun  may 
cause  a  more  rapid  decomposition  of  the^e  vapoufs,  it  cannot  al- 
,  ways  produce  the  same  effect,  either  on  different  comets  or  on 
the  same  comet  at  different  times,  unless  the  i^oducti()n,of  these 
vapours  proceed  ^yith  the  same  degree  of  intensity  :  but  which 
we  have  no  reason  for  supposing  to  be  the  case.  If  these  vapours 
rise  to  a  considerable  height  above  a  comet  before  they  are  de- 
composed, and  have  hot,  like  those  of  the  sun,  any  fixed  limit 
©f  ascent,  when  the  comet  approaches  its  perihelion,  and  they 
become  luminoas,  it  paay  appear  like  a  nebulosity  only,  without 
our  being  able  to  asccEtain  any  nucleus  :  and  when  we  can  per- 
ceive a  determinate  dist^  it  is  probably  owing  to  the  regularity 
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in  the  extent  of  these  lucid  vapours,  without  the  body  of  the 
cc«net  being  in  the  least  degree  visible. 

If  snch  be  the  nature  of  the  light  emHted  by  comet9j  and  the 
decoinpositi on  which  produces  it  be  accelerated  in  their  approach 
towards  the  sun,  and' retarded  when  they  recede  from  him,  thei 
proportion  between  this  acceleration  and  their  proximity  may  be 
fuhject  to  variation.  If  then  their  apparent  magnittiides  be  one  of 
the  data  iii  the  calculation  of  their  orbits,  may  not  this  lead  to 
error  ?  As  the  light  of  comets  appears  to  be  of  a  phosphoric  na- 
ture, which  unquestionably  depends  upon  chemical  causes,  ^d 
these  seem  to  be  subject  to  greater  variation  in  comets  than  in  the 
sun,  the  difference  in  the  aspect  of  a  comet  in  its  reappearance 
may  be  such  as  to  prevent  it  from  being  known.  So  that  there  is 
DO  necessity  to  suppose  a  perturbation  of  its  orbit  to  account  for 
this  circumstatiee. 

The  tails  of  comets  have  always  been  observed  to  be  on  that 
side  of  them  which  is  farthest  from  the  sun,  and  to  have  theii' 
convexities  turned  towards  the  side  to  which  they  are  moving ) 
and  the  former  of  these  circumstances  is  here  accounted  for,  by 
Supposing  Ihese  tails  to  consist  of  a  fluid  similar  to  the  electric 
fluid,  proceeding  from  the  comet,  and  rendered  luminous  by  a 
decomposition  in  its  course.  The  cause  of  the  curvature  of  the  , 
tails  is  supposed  to  arise  from  the  particles  of  the  fluid,  of  which 
they  consist,  partaking  of  the  same  projectile  motion  with  the 
comet  at  the  moment  they  are  emitted  from  it  j  and  having  at- 
tained a  considerable  distance  from  '  the  body  of  the  comet,  and 
continuing  to  move  with  the  same  velocity,  but  in  a  larger  orbitj 
their  angular  motion  will  be  diminished,  and  the  apparent  curva-^ 
ture  follow  as  a  natural  consequence.  The  length  of  the  tail  will 
be  greater  as  the  production  of  this  fluid  is  more  abundant,  and 
Its  decomposition  more  slowly  eflected  j  "  both  whicti  ctrcum* 
stances  may  vary,  not  only  in  diflerent  comets,  but  in  the  same 
cofeet  at  its  diflerent  returns."  A|id  when  all  these  circumstances 
are  combined,  is  it  not  possible  that  a  comet  that  is  expected,  from 
taleuletion,  tov  make  its  appearance,  may  not  •be.  recognised 
though  it  be  actually  the  same  ? 

Observations. --^f  all  the  celestial  bodies,  comets  have  given 
rise  to  the  greatest  number  of  speculations  and  conjectures  >  and 
^heir  appearance  has  always  been  a  source  of  curiosity  to  the 
learned,  and  of  terror  to  the  ignorant.  And  notwithstanding  all 
that  has  been  ^otre  and  written  on  the  subject,  from  the  time  of 
Aristotle  and  Pythagoras  to  the  present  hour,  we  lire  forced  to 
confess  that  our  knowledge  respecting  th^se  wandering  bodies 
is  still  very  imperfect.  -'It  is,  therefore,  a  department  of  science 
•which  demands  alt  the  vigilance  and  skill  of  modem  astronomers ; 
and  the  celebrated  Ulande  says,  in  his  History  of  Astronomy,  for 
9801 ,  "  tlie  knowledge  of  comets  is  alone  wanting  to  cot^plete 
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Ihe  teieiied  of  n^mmemjr     ^n  thU  ^tate,  «|lien>  £f9€^  4i»^g 

which  has  a  tendency  to  increase  eurUBiited  knowie(%e  on  thii. 

anlteot^  by  dlspelUng  the  darkness  and  uaeectaiatjr  ia  >whiGh  k  is 

Qtmekqpedy  demttids  not  only  a  cctndid  reee^ptlon^ 'hut  .abo  floeritd. 

particQku:  mteoti^n.    The  present  fuiper  bears  ^troi^  aiani£aste<^ 

tiffps  m(  ike  ingeoish^  of  ks  author,   yet  we  fb%  (agree  wkh 

Haa  -ihaK,   ^'  in  coqjea^res  Uke  the  pteaant^   the  analogies  4a. 

iKhidli  fthey  are  founded  ♦can  ^furni^  onli^  .^erms  <of  a  tbeoiys 

timer^tene^eiau  shew,  by  repeated  observatioQ^,  whether  they  be 

QS^ble  ^  -beieomtng  ifi»itful ;  but  at  least  they  /affiird  msiter  ^for 

fsAeofioo  «nd  )m^uiry."    This*  writer,  however^  4oes  not  seem 

a$mihle4hAtil)e:iuf|gakmle  of  a^  comet  is  'not  onerofi^  elenentB 

of  its  xtcbitf  and  thetx^te',  ikatmo  eiiior  can  ari^  i^  the^sakukK 

^&&0iuihi5  socmce.    Wheihefr  or^ot  Ji>6iBO(jb  4!^ acooub(«i^ 

for  a  comet  not  being  known  on  its  return,  fron;i  -its  di^^^eoce  iot 

9ppeaffjinfae,  rbe  su&ctent*  may  iu  mmjy  caies  ainxH  of  idoiilyt ; 

for  provided  the  opmet  can  he  seen  at  a\i,  and  t}m  4ir«€tktti  <dC 

iis  naotiiAa.,  its-perkhelroB  distoiK}e,  &c.  c^ree,  or  vei^r  nearly  «o«. 

%:ith  tthoaeiQ  ks  fon&er  visit,  k  would  be  jfia^ral  te  conclude  that 

k  vf^  4he  Baviie,  ^honigh  ooticon^itaat  eivcuHistanoo^^  might  hav# 

womd  acnne  4iSbiieiiee  !in  its  appeajranoe.    The  rbypolSaesis  3d** 

isaoc^d  by  the  cetebrated  M«  Lainbertj  4n  his  GosmcgDoy,  «bA 

Mn  Ckfle,  m  iiis  Theo^  of  .Comete/  to  ^ccoiuit  ior  the  pattii$ 

ckcumaUincey  iis*  probably  not  without  souie  ^^undatioii.    Tbqf 

suppsoe^^t  ithe  orbU  of  a  comet  is  not  an  ellipse*  but  that  iwiieB 

h  pasi»i  rks  pevihalion,  at  has  <aGqulred  so  ^reat  a  velocity.  Ihal 

ttB  oentripotal  fonce  is  overcome  by  ks^centinfugal,  aadithat«oa* 

sequontiy  Ibe  cooaet  ooniiD^aescto  fiy  off  in  a  .parabola  orrhyyc^f* 

h^ki,  andrproceed  ^ill  it  cdme  wkhin  the  attraol^n  of  some  ^md 

itar  ',  ihssA  thb  attrastion  mf^  give  k  a  uow  dif^tien^^nd  inaeeasd 

ks  velocity  tiU  it  come  to  an  apsis  below  that  star,  wheo  k  msfr 

agSfcB  Ay  off eitber  in  'a)paiab<^  pr  hyperbola,  aed  prooeedUU U 

faH  within  ithe  ftttmetion  of  apother  «lar  $  and  t^m  visk^nn^ 

d^tdereot  -systis^ns.    Henee  it  m  not  difSouk  to  coneem  aanelis 

vhioh,  being  Attached  ^o  no  ptrticiUar  system^  aie  caHireDn  49 

many,  and  which,  by  visiting  eaeh  in  successioii,  m^ike,  if  ^M 

may  so  express  ourselves,  the  tour  of  the  universe.    The  inge- 

'  ntous  Cj(n)j6cture  >of  Baron  Zaeh  «aems  ^to  dmbraoe  vbotb  "^is 

jE»pini0n  «n4^bat  urg^  by  the  auth(^  of  this  letter,  ^oaosouat;^ 

te  iiwegi^  .^ppearaueas  of  oHMts^    H^  sfji^,  f^  Why^naay  ;Bd| 

comets  ^appear  sometimes  lumioou^i,  <at  others  d^rk }    The^«9iiieft 

0f  If.fO,  'th£^£>re,  m^ht  e^st  soGaetiqitfs  m  nn  4)pake,  «»i 

aomotiicnss  in  4  phosj^oroscetk  iitatej  aad^iwss,  ^pearha|«,  4Mq4 

If om  ihe  ^rtuisbatlvo  power  of  4he  lorger  audimose  dense JpoAsp^ 

ibe  uiafroquencgr  of  -tbenr  roturjs  may  h^  expilainod.     Th^  »mm 

baak«  ^nd  we  do  iiot  see  them  j  iii^^tMt^^msml^,  mA^^m  iiEt  «at 

Itfox^eiiietheca/* 

J  .Adiuktog  :thc«e  hyj^^^ofb  ^  ^Si.6iUmf  $k9t  ^^  MWP 
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eosnet  may  JOOiietiines  laove  in  ond*  conic  section,  ai  adieis*  in 
aiaother  j  and  that  thpee  which  move  ia  eiiipsos,  are  oiat  :dMrj^ 
visible,  even  in  their  perihelia. 

There  \s,  perhaps,  uo  class  pf  bodies  in  tihe  whole  aoaterial 
universe,  riB«pecting  w^iich  the  reins  of  judgnaeai  and  ^iloBopbic  ^ 
investigation  have  been  so  much  abandoned  to  tke  poiwer  ef  ima« 
giuation,  as  in  what  nelates  to  comets  ;  and  the  result  Jhas  beesiy 
.  wiliat  it  must  always  be  in  similar  cLrcumstances^  -a njultiplicity  of 
wild,  and  in  many  instances,  absurd  oanjectureft*  One iiil  these  \A 
the  avvpposilion  that  the  satellites  of  oar  system  wece  origrnally 
oomiets,  and  that  they  were  caused  to  cevolve  in  their  presenic 
orbits  by  fallii^  within  the.  attractive  sphere  of  their  fftXtsmrf 
pjan^fi.  The  fiiipporters  of  this  hypothesis,  however^  do  not 
«eem  .to  be  aware  of  the  obvious  contradictions  and  inconustanclcB 
it  necessarily  involves,  by  militating  ageunst  the  universal  Haw  of 
gravity.,  which  is  so  admirably  ad^ited  to  maintaiu  the  order, 
kanuoay,  and  beauty  of  the  universe  ;  and  wiiioh,  from itBsimo 
plicity,  is  so  indelibly  stamped  wkh  the  chancteriidcs  of  sore^ 
xeign  wisdoin. 

.  If  the  world  be  -regarded  as  bearing  die  impreasioDS,  pAutakiaig 
of  the  character,  and  answering  the  benevoleiit  inlent  of  iitt]gmit 
Author  (and  the  contrary  caonot  be  admitted),  ive  jre  induced ^ 
conclude  that  it  ov^ht  to  be  as  popii^ous  as  poaaible,  or  .totoootatli 
tbs  greatest  number  of  oKivkig  and  habitable  bodies,  of  which  It 
as  capable,  without  cixifusion  and  disonier.,    But  with  this  'in- 
lerence,  the  great  eccentricity  of  many  of  the  cometary  orbits  hai 
been  thought  to  be  irreconcilable,  with  respect  to  both  the  num- 
ber of  moving  bodies  in  the  umvarse,  aod*  thair  habkaMkjr^  m 
consequence  of  the  insupportable  extremes  of  heat  and* cold  to 
which  thcw  were  rapposed .  to  be  sufc^cct  in  their  peribdKa  and 
aphelia*    With  regard  to  the  first  of  these,  M.  Lambert  observes, 
AjA  ''(the  next  pwfeetplaii  of  our  system  will  he  that  hrto  winch 
•ateiB>tfae.gmatle8t  number  of  af^lHts,  aH  separated  from  one  an- 
other, and  whick  in  410  one  point  intersect  ^each  other.    If  then 
•  we  sh«uid'bttjMe  tofrove  that  the  orbits  of  the  comets  correspond 
to  idus  iBfai  iaettor  than  those  of  the  planets,  the  reason  of  fheir 
aupenority  lia  po9nt4sf  niuriber  must  be  seen  and  admitted  bf 
maods  cf  tiie  most  ordmary  espacrty.'*    lie  t^ien  ddscusses  ihia 
qoestion,  ivhether  the  greatest  number  of  ^ilipttcal  or  circular  * 
afbitfican  te  moatcoftvemenly  introdoced  into  the  solar  system  ? 
aad,  vipon  the  {)miicipAwB  «of  the  Newtomaii  philosophy,  deter- 
mines in  favour  of  the  former ;  shewing  that  the  eccentric  orbits 
9i  thdiGWBets,  inalead  of  being  in«eonci}able  ^th  the  wisdom 
wUoh  as  mlnKwiae  •manifest  4n  the  woi^k«  of  creation,  are  addi* 
tian^  f>Boaii  thst'tfae  higlbeist  possi^  'pertection  obtatns  in  the 
wiijBene jtttege.   These  *«  i^ason  Itkewiae  to  believe  that  the 
•uoaber  of  comeka  nay  greatly  exceed  what  is  generally  con- 
tmtodii  imd  ^he  Jeamed  author  abeve  i«eferred  to,  "after  eonsi* 
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dering  the  subject,  asserts,  that  *'  a  veiy  moderate  estimate  will 
give  motion  in  our  solar  system  to  at  least  five  hundered  millions 
of  comets.*'  If  future  observatioiw  should  prove  that  the  Mature 
of  comets  is  what  the  ingenious  author  of  this  letter  supposes  i^  to 
be,  and  the  circumstance  is  not  improbable,  the  objection  to  their 
being  habital>le  on  account  of  their  extreme  variation  of  tempe- 
caiure,  will  lose  its  force,  and  each  must  be  admitted  to  be  sus- 
ceptible x>f  affording  life,  sustenance,  and  enjoyment  to  myriads 
of  rational  and' intelligent  creatures. 

From  a  serious  reflection  upon  the  preceding  observations, 
will  it  not  appear  that  the  opinion  of  those  who  maintain  that  all 
those  vast  globes  which  roll'  with  us  round  the  sun,  and  with  us 
enjoy  the  benefit  of  his  light  and  hftat,  are  desolate  and  destitute' 
of  inhabitants,  is  unsupported  by  reason,  and  unworthy  to  be 
ranked  among  the  deliberate  sentiments  of  rational  and  thinking' 
beings  ?  While  the  contrary  supposition  exalts  the  wisdom-  and 
benevolence  of  creative  design,  far  beyond  our  utmost  concep- 
tions, and  includes  all  created  nature  in  that  harmonic  order 
which  characterizes  those  parts  that  fall  more  immediately  under 
our  contemplation.  This  induced  the  celebrated  author,  already 
referred  to,  to  exclaim,  "  What  a  delightful,  what  an  enchanting 
spectacle  is  this  inimense  machine,  which  goes  on  and  maintains 
its  infinitely  diversified  motions  by  the  most  simple  of  all  laws,  by  ' 
the  feole  principle  of  gravitation!  This  is  the  master-piece  of 
creative  Intelligence  }  an  eternal  object  of  admiration  to  men  and 
angels !  ** 


On  harometrical  Measurements. — PfdL  Mag.  No,  130. 

The  chief  part  of  this  communication  consists  of  a  translation 
of  M.  Raniond's  second  method  of  ascertaining  the  heigbt  of  ob- 
jects by  means  of  the  barometer,  published  in  the  Mimmres  de 
CInstittU,''  vol.  vi.  and  a  reduction  of  his  measurements  to  the 
measures  of  this  countiy.  In  this  mode  of  calculation,  the  effects 
of  gravity  in  different  parallels  of  latitude  are  taken  into  the  ac- 
count ;  and  the  results  of  the  calculation  Are  given  in  fathoms. 
In  the  reduction  of  the  French  measures  into  English,  the 
translator  has  made  use  of  the  following  ratios;  between  the 
metre  and  English  inches,  1  iSp.a/l,  and  for  the  thermometer 
100:180.  ^ 

Two  examples  of  the  method  of  calculation  are  given <  In 
the  former  of  these,  the  altitude  of  Pic  du  Midi,  one  of  the  sum- 
mits of  the  Pyrenees,  is  found  to  be  1429  fathoms  above  Tarbes, 
a  town  at  its  foot.  In  the  latter,  tlie  height  of  Mount.  Salere,  in 
Switzerland,  is  ascertained  tp  be  472.49  fathoms..  In  order  to 
^commodate  the  calculation  to  the  latitude,  the  coefficient  of  45 
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degrees  is  assumed  at  1839.3  metres  or  10057.6  fathoms ;  and 
a  table  is  subjoined,  in  which  the  logarithms  of  these  coefficients 
are  given  for  other  degrees  of  latitude. 

Observations. -^Pascal  and  Descartes,  we  believe,  were  the  first 
who  proposed  the  barometer  for  the  purpose  of  measuring  ac- 
cessible heights  and  depths  ;  and  succeeding  philosophers  have 
bestowed  considerable  attention  on  ascertaining  the  proportion 
between  the  fall  of  the  mercury  in  the  barometer  and  the  height 
to  which  it  was  carried ;  and  various  rules  have  been  given  by 
writers  on  this  subject  for  computing  the  height  ascended  upon 
this  principle.  But  as  we  cannot  here  enter  into  either  a  histo* 
rical  detail  of  the  attempts  that  have  been  made,  or  a  critical  ex- 
amination of  the  rules  that  have  been  offered  towards  the  attain- 
ment of  this  object,  we  shall  assist  the  reader  in  comparing  the  - 
principal  of  these  rules  for  himself,  by  references  to  the  places 
where  they  may  be  found.  M.  Daubuisson* s  corrections  on  ac- 
count of  aqueous  vapour,  with  his  resulting  theorem,  are  pub* 
lifhed  in  the  Journal  des  Mines,  No.  1 13,  and  noticed  in  our  vol, 
ii.  page  406.  .  The  formulae  of  De  Luc,  Bouguer,  and  Tremhley^ 
may  he  seen  in  the  3d  section  of  Prony*s  Architecture  Hydrau* 
lique  ',  Laplace's  rule  in  his  Mecanique  Celeste,  and  a  modification 
of  it  by  Ramond,  in  the  first  volume  of  Biot*s  Trait6  elemen- 
taire  d'Astronomie  physique.  The  rules  of  Dr,  Robison,  M,  De 
Luc,  Sir  George  Shuckburgh,  and  Dr,  Mutton,  adapted  to  English 
measures,  are  given  in  Gregory's  Mechanics,  book  v.  chap.  2. 

The  .various  circumstances  which  aifect  the  density  of  the  at- 
mosphere, and  are  likely  to  be  a  source  of  error  in  barometrical 
measurements,  have  been  8ub}ecte4  to  investigation  by  Professor 
flayfair,  and  an  elaborate  paper  on  the  subject  has  been  pub- 
lished by  him  in  the  Transactions  of  the  Royal  Society  of  £din-« 
burgh,  vol.  i.  And  some  important  correction  to  the  French 
•stimates  of  altitudes  by  the  barometer,  &c.  on  account  of  the  as- 
sumption of  28  French  or  29.9  English  inches,  instead  ofSO.oa 
English  inches,  for  the  mean  height  of  the  barometer  at  the  level 
of  the  sea,  are  pointed  out  by  Mr.  Kirwan,  in  his  tract  •*  Oa 
the  Variation  of  the  Atmosphere/* 

In  the  present  paper  we  have  neither  a  general  theorem,  nor 
any  directions  fiJr  perfortnipg  the  calculation,  but  are  left  to  infer 
them  from  particular  examples,  to  which  we  must  refer  such  of 
our  readers,  as  are  desirous  of  becoming  acquainted  with  the  par-> 
ticulars  of  the  method.  This  mode  of  M.  Ramond*s  appears  to 
have  the  advantage  over  most  of  the  others  in  point  of  accuracy/ 
owing,, to  the  circumstance  6f  the  coefficients  varying  with,  the 
latitude  *,  and  this  translation  and  reduction  of  the  numbers  from 
French  lo  English  measures  will  prove  acceptable  to  those  geolo-i. 
gists  who  make  use  of  instruments  graduated  according  to  thei 
Soglish  mode :  but  here  agam  we  cannot  speak  in  that  decide 
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manner  respecting  tii©  coeifidents  which  we  could'  wish,  as  we 

9fC9  nei  made  acquainted  with  the  law  of  their  calculation. 

The  rule  investigated  by  I>.  Hutton,  under  the  article  P»bu- 

MATids,  in  his  Mathematical  and  Philosophical  Dictionary^  and 

-rei^rfed  to  abov«,  is  very  commodious  in  practice,  and  capable  of 

.  s^rdiog  a  comaiderable^  degree  of  accuracy  in  the  result.     It  is 

M  '    " 

tbh ;.  y\^*  ]<)QQO  X  log.  of    —is  the  altitude  in  fadbona,  in  tte 

mean  temperature  of  31°  -,  and  for  every  degree  of  the  ther- 
.ftiometer  above  that,  the  result  must  be  increased  by  so  many 
tim^e^  its  435th  part,  and  diminished  when  below  it:  in  which 
theorem  M  denotes  the  length  pf  the  cojumaa  of  mercury  in  the 
barometer  tube  at  the  bottom,  and  ;^  that  at  the  top  of  the  hill,; 
or.  other  eminence  ;  which  lengths  may  be  expressed  in  any  one 
and  the  same  sort  of  measure,,  whether  {^ei,  or  inchesj^  or  tenthsj^ 
.fee,  and  either  English  or  French,  or  any  oth^r  uatioi)  5  but  tbe^ 
rc^lt  is  always  in  Sthom^  of  six  English  feet  each. 

TjffectA  of  Gravity  on  the  Balance  of  a  Watch  compared  ivkh  thas^ 

on  the  Pendulum  of  a  Clock.     In  a  Letter  from  a  Correspondent^  « 
, '  > — l^hiL  Joutn,  No'.  07.  •  '  '. 

tvpi%  writer  observes,  that  the  time  of  the  peudnhim's  descent 
IS  in  the  inverse  subdoplicate  ratio  of  the  fbrce  ef  gravity  j  but 
tfte  ttrtie  of  vibraftion-  of  the  pendnlnm  spring,  in  a  watch;  i»  in 
ti)e  dliBCt  subduplfcatB  ratio  ef  the  weight,  of  the  balance.  'Hence 
rtie  ^mitiution  of  gravi1?y,  iii  approaching  the  equator,  must  ao* 
eetoate  t^e  motion  of  tfee  watth,  in/the  same  ratio  as  it  retard! 
tbotdf  the  clock. 

"  SuppoM/  the,  diaiiuatioi)}  oS.  gravity  at  nhe:  equstor  -ttz^sa 

329. 
OOQ^Cy.     Ii€t  the  weight  ef  a  balance  vibrating  m,ean  time  ^( 
tii.e.  gole  be  denoroinatea  1.     Being  removed  to  the  equator,  its 
weight  will  be  1* — 0004307=: 0*995633,  and  the  time  of  one  vi- 
bration at  the  pole,  to  the  time  of  one  vibration  at  the  equator,  will 

be  ai  VH  ta V o-ja^S^,.  ot  ml  X^*ifK^\M  nmmm!^^ 
liie  immbei:  oi  viJbi^atiAna  ia  one  day  a|  th&  tqu^of  wiJi  l^.  ta  Uu^ 

atf  tile  pole  as  j  =  1-002191  ^   which  reduced  to  time 

fpffm  M^  3^  9r^'.    That  ib,.  thet  watehivrMl^go.  too'ibrt  3<  9^K 

Jjt  tbci  dlminutvcupk  b^  tiakea  at  r-g,  agpo^iog  witU  9  g^ntedii^bl^ 

oPt^ variation  of  tfte  pendtaltim  to  every  fifth  dfegnee  of  latitnd^, 
fjiet^Bw  tfte  san?e  precc8^>  the-  error  of  the  witch  will  be  Sf  48^a^ 
^niy» 
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tkm^  nriagnimfle  of  tbb  error  ii  safBcient  to  reeder  it  t^y  per- 
iDtfptibie  ifi  {Kooeeditig  from  a  considerable  latkiide  to  the -line; 
aad  if  it  be  found  to  be  just,  it  will  be  of  a  contrary  oature  to  that 
of  the  pendalum :  the  cxper^meots  with  which,  however,  ^  far 
from  agreeing  with  each  other.  Comparative  observatkais  witk 
the  balance  and  penduium  may  be  svide  within  about  two  degrees 
of  latitude  of  each  other  ;  as  this  distance^  accordifiig  to  the  labie^ 
fK*o4aces  as  eiror  iathe  vibration  of  the  pendulum  d'  7\  seooodf 
per  day ;  and  if  the  variation  of  gravity  can  be  ascertained  by  tlie 
balmoe  with  equal  accuracy,  as  it  is  the  inertia  arising  IroiA  il^ 
weight  that  regulates  the  vibrations  of  the  spring,  the  error  wiU 
4>e  df  a  contraty  nature,  and  hence  the  diSereoce  wiH  be  about 
15  seconds  in  the  space  of  24  hours  :  a  qaaatit/  very  discernii^* 

Wkh  reapeet  to  the  relation  between  the  weight  of  the  balaooe 
and  the  strength  of  its  spring,  this  author  r^narl^s  tbali  if  ito 
lialaoce  of  a  watch  be  taken  o§'and  replaced  by  aiH)ither  of  .estfft}^ 
4fee  same  dimensions  but  double  its  weight,  the  inertia  wiU  be 
doubled,  and  it  will  require  the  addition  of  attother  spriQg  vf  ^^4 
strength  with  the  former  to  produce  the  aame  vdocity.  Jf  thii 
last  balance  be  expanded,  without  loiing  any  pert  of  its  weigbL 
Hntil  its  diameter  of  percussion  become  equal  to  twice  its  or^indt 
^xtent,  the  inertia  will  be  quadrupled,  ajad  it  will  require  eiglA 
springs,  of  equal  strength  with  the  first,  to  cause  it  to  vibrate  la^ 
the  same  time.  Arid,  "  generally,  let  h  be  the  diameter  of  per*' 
cttsslpo,  and  /f^  the  weight,  the  power  of  any  balance  will  alwajn 
he  a$  i>^  X  ^/^  for  the  $treu^th  of  the  spring  must  be  in  this  prck 
portion  to  noake  it  vibrate  m  the  same  time.  Jf  tlie  number  of 
vibrations  ^  changed^  that  is,  more  or  less  in  ^  minute,  the  v«^ 
locity  in  similar  parts  of  each  vibration  will  be  as  this  tuimbei^ 
'and  if  it  be  denied  by  ^>  the  power  of  any  bolanoe  will  he  a^ 
(N^  K  I>*  X  ^,  the  spring  being  in  this  proportion." 

Mr*  Nicholson,  in  the  remarks  he  subjoins  to  this  paper^  aay«, . 
iM>  adoaitting  the  inertia  to  be  invariable,  we  deduee  that  gra« 
vitation  varies  inversely  as  the  square  of  the  distance  between 
graritatiaghodks;  or  that  if  the  itieriia  be  subject  to  variatioQ^, 
its  changes  are  counterbalanced  by  such  corresponding  opposite 
ctiapges  in  gravity^  as  produce  a  result  of  the  same  kind.  %\xt  we 
seem  to  have  no  decisive  facts  to  enable  us  to  determine  which  of 
ihe9»  hypotiieies  it  tke  true  oim,  and  thersfbre  fun^rthe  8impi«r. 
He  also  observes,  that  the  author  of  this  communication  appeals 
lo  have  confounded  the  terms  gravHy  atid  imectia ;  but  thinks  the 
experimental  specolatloiv  to  which  this  paper  td^toa  is  of  auf« 
fioient  importttice  to  justify  itfr  publication. 

0^««rt;aliaiti.~« Whatever  cli|itt)  the  anenymoui  anther  of  this 
article  may  have  upon  tlie  public  Ua  bis  ingenuity,  he  certainljr 
feas  none  either  lor  his  p^spicutty  aod  accuracy*  or  for  his  ae« 
quaintance  with  the  subject  he  hag  ohofen :  m^  there  mtn^m 
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assertion  in  tlie  whole  paper  better  proved  than  that  veiy  modbst 
one  towards  its  conclusion,  where  he  says,  *'  I  am  very  consciousj 
that  my  attainments  in  science  are  not  such  as  to  entitle  me  to  be 
positive  in  a  matter  of  this  magnittide."  And  this  is  evident  fiom 
lis  having  confounded  tlie  three  terms,  gravity,  weighty  and  in- 
ertia, and  made  use  of  the  centre  of  percussion  instead  of  that 
of  cyration ;  all  of  which  every  person  at  all  versed  in  natural 
phib)sophy  knows  to  be  palpably  different.  Indeed  hia  attempt  to 
shew  that  the  force  of  gravity  has  a  contrary  effect  upon  the  vi- 
brations of  a  watch  balance  to  that  which  it  has  upon  the  penduhim 
nf  a  clock,  has  been  altogether  unsuccessful. 

In  the  course  of  his  reasoning,,  he  observes,  that  'Mt  is  the 
inertia  of  the  balance  that  regulates  the  spring;  but  its  inertia 
arises  from  its  weight.'*  The  iirst  member  of  this  sentence  we 
readily  admit ;  the  last  we  can  by  no  means  grant.  And  as  this 
is  the  hinge  upon  which  his  whole  reasoning  turns,  we  shall  en* 
tleavour  to  shew,  that  the  inertia  of  the  balance  is  wholly  indi* 
'P&mient  of  its  weighl. 

•.  Ill  Atwood's  Investigations  for  determining  the  Times  of  Vibra- 
Xion  of  Watch  Balance3>  publislied  in  the  Philosophical  Trans- 
actions for  ]  794,  it  is  demonstrated,  that  the  resistance  of  inertia, 
^y  whiich  the  mass  contained  in  the  balance  opposes  the  commu^ 

Vmciition   of  motion  to  its  circumference  is    ■    ^   =s  — rXfi'*; 

where  /f^  denotes  the  weight  of  the  balance  and  the  parts  that 
^tibrate  with  it,  r  its  radius,  and  ^  the  distance  between  the  centre 
nf  gyration  and  the  axis  of  motion.  Now  it  is  well  known  that 
the  distance  of  the  centre  of  gyration  from  the  axis  of  motion  is 
equal  to  the  square  root  of  the  quotient,  obtained  by  multiplying 
each  particle  in  the  balance  by  the  square  of  its  distance  from  the 
axis  of  motion,  and  dividing  the  sum  of  these  products  by  th^ 
» weighl  of  the  vibrating  body :  hence  if  JV  denote  as  before,  and 
'the  sum  of  these  products  be  represented  by  &,  we  shall  have 

g^*^  j7^  ^^S^^rrr^  which  being  substituted  in  the  former  ex- 

JV     S      S 
pression  for  the  inertia,  gives  -jX^=:-j=the  resistance  of  the 

inertia  in  general  terms^  totally  independemi  of  the  Hf^ight  ef  the 

balance. 

Nor  can  we  agree  with  the  learned  editor  xyf  the  PkUosophicml 
Journal,  in  his  annotations  upon  this  paper,  that  it  is  still  a  matter 
of  doubt  whether  or  not  the  inertia  of  matter  be  subject  to  varia* 
tion  through  change  of  place :  and  we  trust,  that  the  following 
reflections  will  shew  that  the  invariableness  of  inertia  is  not  as^ 
sumed  for  want  of  proof,  but  admiiied  as  being  proved.  If  we 
.  -  consider  any  particle  or  portion  of  matter  abstractedly  from  any 
fiied9Utd,  its  tendency  to  preserve  iu  present  state>  whether  qf 
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motion  or  of  tOBif,  m^j  be  overcome,  and  a  new  state  imjN'es^ 
upon  it }  and  uniform  experiencie  has  fully  proved,  that  its  resist* 
ance  to  any  change  From  this  new  state  to  another  is  exactly  equ^ 
to  its  resistance  against  a  change  from  its  former  state  to  this,  and 
from  a  third  state  to  a  fourth,  provided  an  equal  degree  of  velocity 
1^  either  generated  or  destroyed  at  each  change  -,  and  so  ou  ad 
infinitum.  So  that,  as  long  as  a  change  is  possible,  and  there  ar^ 
no  limits,  any  particle  of  matter  must  resist  equal  qhanges  equally^ 
or,  in  other  words,  its  inertia  cannot  be  varied  by  any  new  forc# 
impressed  upon  it  a£  £j^r£z.  >      .  ' 

And  as  this  resistance  cannot  be  varied  by  any  exterior  power, 
so  neither  can  it  subsist  in  matter  jointly  witli  any  other  inherent 
quality  of  a  contrary  nature :  for  supposing  it  possible  that  two 
contrary  tendencies  could  be  implanted  in  matter ;  the  one  indU«> 
cing  it  to  change  its  state  in  any  possible  direction,  anct  the  other  by 
which  it  resisted  a  change  both  in  that  and  every  other  direction  { 
and  this  supposition  being  admitted,  these  contrary  tendencies 
must  be  either  equal  or  unequal  to  each  other.  In  the  former 
case  they  would  mutually  destroy  each  other's  eflects,  and  leavt 
no  resistance  at  all  5  t^iat  is,  annihilate  even  thcf  very  7za/ure  of 
matter:  in  the  latter  case,  of  unequal  tendencies,  one  of  theoa 
must  prevail ;  and  if  it  be  the  resistance  to  change,  the  contrary 
tendency  will  be  completely  destroyed,  and  the  whole  efFeqt  will 
be  exactly  the  same  as  if  their  difference  of  power  only  had  been 
implanted  %  but  if  the  tendency  to  a  change  of  state  prevail,  then, 
that  matter  idiould  remain  in  any  given  possible  state,  would  be  a 
propQsiti<Mi  ^^  of  contradiction,  axid  absurdity. 

From  this,  therefore,  it  follo\ys,  that  if  the  inertia  of  a  particki 
of  matter  (and  the  same  reasoning  holds  equally  true  for  any  as- 
signable quantity)  can  neither  be  changed  by  any  force  impressed 
mv  extra,  nor  subsist  in  conjunction  with  any  odher  inherent  qua* 
lity  of  a  contrary  nature,  we  are  justified  in  concluding,  that  k 
remains  immutably  the  same^  whatever  may  be  the  change  of 
place.  Nor  do  we  devia^  in  tlie  least  from  the  spirit  of  true  phi-' 
losophy,  when  we  admit  the  permanency  of  inertia  as  a  demon* 
stratedfact,  rather  than  assume  it  as  a  matter  that  needs  prooi^ 
accor^g  to  the  hypothesis  of  Mr.  Nicholsop. 


Deicription  of  4in  improved  Capsian^wkich  works  unthout  requiring 
the  Messenger  or  CahU  coiled  round  it  t6  he  ever  surged.    In- 
.    vented  ly  J.  Whit«^y  Boswjill,  Kiqi^Ttans.  89c.  of  Arts, 
.     FoLXXF.  .... 

As  the  method  of  h^^uling  the  cable  on  board  large  ships  is 

j)erhaps  familiar  to  but  few  general  readers,  Mr.  B.  in  the  first 

part  pf  his  communicalion  to  the  Society,' has  given  an  account  of 

;this  operftion^  indTor  Uie  sapie  reason  we  shall  here  folloyr  his 

'       *  *  "  c  3 - 
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n  Hfi^.  'Bf^hveWi  ihipfovBd  Cipsm. 

*3ttmrte  t%  brieifly  «»*prts^ble,-i-^argfe  caW«»  art  «ot  istilfiff'^ililj^ 
llejtiWc  fo  admit  ^bdiwg  coiled  round  the  cap^dtt,  ittld  tberfefort 
k  smiller  one,  called  the  kessenge^,  !s  erttjployed  tot  fhl5  pUlpose, 
Itfing  irt  etidi  eontrected  together,  and  being  festened  tcs  th^ 
tiMe,  as  ft  enters  the  hawse-hole,  b;^  small  ropes,  tailed  nfppets, 
ted  relieved  aigaib  as  it  approaches  the  caps(tirt.  And  :is  the;cabh6 
iir  flwtsserigcr  descends  through  a  space  on  the  capstan  eqtial  to  it« 
ifairticter  at  each  rfevoliition,  a  Yew  turns  bring  it  to  the  bottditi  J 
Wien  it  becomes  necessary  to  loosen  the  coils  In  brd^  to  ta\^ 
them  higher,  and  this  operation  is  termed  surging  ikemhsenger^ 
A^fe,  and  is  always  attended  witii  delay,  and  $otnef itnes  with 
danger,  t6  those  performing  \U 

^  Mr.  B..  theti  describes  three  methods  which  had  pfetiotrsly  beeii 
fhviented  to  {prevent  surging.  The  fitst  of  them  was  by  a  horii 
Itental  roHef  placed  beneath  the  messenger,  to  cause  it  to  rais^ 
feach  coil  above  the  capstan  as  the  new  one  was  formed.  The  se- 
tJbnd  method  ist  raising  the  eoils  on  ihe  capt^tt  barrel  was  by'  a 
Accession  of  upright  lifters  placed  round  tire  capstan,  and  mddfe 
to  rise  as  it  turned  round  bv  mbans  of  ^  inclined  plane.  Fw  thi«i 
irtventioh  Mt.  PNcknet  obtained  a  patent,  the  specification  tif 
Mfhich  was  pf-inted  in  the  46tli  number  of  the  Re^mory  of  Artff. 
The  fast  of  these  methods  was  proposed  by  Gapt^m  Hamatott,  ^ 
IKcbnnt  of  Mrhich  is  contained  m  the  second  volume  of  the  fte^ 
jpertofy :  It  consists  in  giving  the  eapstan  a  conical  shape,  whiefc 
lenders  the  ascent  of  the  ceils  ^ier,  but  causes  them  tb  lodsefi 
fry  tlie  motioti. 

.  Mr.  Boswell's  method  of  remedying  thi^  d^ftcts  df  these  me^ 
thods  is,  !^  placmg  a  smaller  capstan  parallel  to  the  hi^  one, 
^tjd  a  little  before  it.  The  messenger  or  eable  is  parsed  sucees- 
iitely  riound  btoth  Aese  barrels  or  doaW«  capstan,  btrt  in  an  altera 
fiatel/  reversed^i^rectron,  so  that  the  coife  cross  eath  Other  betwefth 
.the  barrels,  atia  come  off  at  one  end  as  fast  as  they  are  fbfiftcA 
iat  the  other,  fn  bt4er  to  prevent  the  frictioto  that  would  arisA 
from  one  part  of  the  cahfe  touchltig  another  in  passitjg  betWeei 
the  barrels,  citcular  rings  are  fixed  rotmd  eath,  at  double  the 
diameto*  of  t6e  cable  and  tbt?  thieknesir  of  the  ribg  ttbm  each 
other;  and  in  such  ii  mantjrer  that  6ach  rtng  on  otttmtttX  \t  e«- 
ac^ly  opposite  the  middle  of  the^fiace  between  those  on  the  otbcK. 
Mr.  B.  recommends  that  the  projection  of  the  rings  be  equal  to 
the  thickncsl  of  the  c^ble  m:  aietse'u^r;  apd  that  the  capat^ 
whelps  be  formed  without  any  inoUiiationi  that  the  coib  ftiay  hnve 
an  eqtial  degree  oC  teoiioii  at  iioth  Uxf  and  bottom,  £aok  bfurrel 
should  be  flurnished  witn  catcb-paBs,  and  formed  in  othef  respects 
in  the  co^impu  way  :  the  smaller  need  not  much  e:i^ceed  half  th^ 
fiefght  qjf  tlie  larger  5  a  circumstance  which  Will  admit  the 
capstan  bars  to  pass  oyer  it  in  heaving  round,  Mt.  3*  ^Iso  thitikJn 
that  this  principle  might  be  applied  to  windhittes  ^ih  advanta^^e^ 
fey  having  a  atnal}  homoiiM  Wret  ptaip^d  j^araflel  to  that  of  tro 


Digitized  by  VjOOQIC 


windlass^  and  as  amch  below  it  as  circunuta&ces  vookl  per« 
mit. 

Besides  its  other  advantages,  indicated  above,  ^the  construction 
ef  this  improveflAetit  ''  is  so  very  simple^  tibat  ills  no  iabre  iiabft 
to  deraBgetnent  or  injury  than  the  capstan  itself^.  Itis  cost  can  -be 
but  small,  and  every  part  of  it  can  be  made  by  a  ^oounon-alup- 
carpenter,  and  be  repaired  by  him  at  sea  if  damaged  by  shot  It 
-Wm  take  up  but  little  room,  only  that  of  a  half-barrel  caslc ;  an^ 
Its  nature  is  so  antilogous  to  that  kind  6f  machiuelry  to  which  mtkH 
are  aecustoroed>  that  it  can  be  readily  understood  and  managed  b|^ 

Ol^fervaHons.'^Eytry  improvement  in  naval  affairs  has  long^ 
been  regarded  as  an  object  which  merited  the  attention  of  all  wh^ 
jGtre  sensible  how  much  of  our  national  greatness  has  sprung  froiH 
this  source  y  and  our  present  pditical  relations  with  every  quartet" 
of  the  globe  have  imparted  to  it  a  still  greater  degree  of  import* 
ance.  Mr.  BoswelU  whose  name  is  familiar  to  many  of  oo^ 
readers,  has  been  fertile  in  inventions  relative  to  this  subject;  # 
mav  be. seen  by  turning  to  the  ditferent  vduroes  of  this  work: 
ftttd  his  invention,  whkm  h  the  subject  of  the  present  paper,  ^oA 
for  which  the  Society  of  Arts  voted  hin^  their  gold  medal,  is  cef«> 
lainly  not  inferior  to  any  of  the  others  In  eith«:  simplicity,  inge^ 
httit^,  or  tUeiulnesfi,  or  lesi  worthy  of  general  adoption.  Besides 
atoiditig  the  didicultv,  danger,  and  delay  of  surging  the  cable  of 
ttiessenger,  this  douole  capstan  is  calculated  to  produce  a  consij- 
detiable  sa^it)g  in  the  vety  ex^nsive  sotide  of  cabks,  by  removing 
idl  lateral  friction  of  the  cable  both  agaitst  itself  and  against  tbft 
^Nffadps  of  the  capstan.  The  application  of  this  prindpte  to  wind^ 
lasses,  used  at  the  mouths  of  coaUptt^  and  mines  for  raising  tb6 
teoftls  or  ore  from  the  shafts.  Would  prevent  a  consixSerable  part  of 
the  !fljuf)r  which  the  ropes  used  for  this  purpose  sustain,  botn  ironi 
fKctioU  and  from  being  k&pt  so  long  stretched  tight  on  the  barrel 
tftk  which,  they  are  coiled  $  as  by  this  tneans  the  rope  would  be 
taus6d  to  pass  bffzt  ohe  part  of  the  windlass  as  it  was  wound  oik 
at  the  other;  and  thus,  instead  of  t}ie  dttain  being  imposed  tm. 
tte  whole  rope  during  t)ie  time  that  the  weight  is  raised,  dn4 
only  itktti  off  as  it  is  uncoiled  in  the  descent^  it  would  bogradualljr 
Relieved  as  it  was  drawn  up. 

It  may  be  necessary  just  to  add,  for  the  information  of  such  d£ 
our  readers  as  are  unacquainted  witli  nautical  terms,  that  by  the 
capstan  whelps  are  meant  short  pieces  of  wood,  fastened  on  ft 
to  prevent  the  cable  trom  coming  too  near  in  turning  it  round ; 
atid  by  the  palls  or  pawls,  short  -pieces  of  iron  £^ed  to  the  decK^ 
mi  testing  tipon  ^m  whelps^  to  Veep  the  capstan  from  recoili||{i, 


^   1    I- 1  t    ■  '■mmd 


Digitized  by  VjOOQIC 


«t    .  .     '       (    44     ) 


Jpt$cripHQn  of  a  portable  Bridge^  invented  by  Mr,  Jamks  Elmks^ 
Archk^t,  of  College  Hill,    ^ueeJi  Street,  Clieapside,  London. 
.   m^P/dl.  Mag.  No.  129' 

Th»  component  parts  of  this  bridge  arc,  a  strong  iron  frame 
that  constitutes  the  bottom*  to  whidi  frames  of  the  same  metal 
>4re  connected  by  hinges>  for  the  coiwenience  of  packing*  and 
arc  kept  in  an  upright  position  when  erected  to  form  tlie  sides  by 
'  »pring  catches,  fixed  to  a  skirting,  of  iron  plate,  fastened  to  the 
bottom  ^ame  3  9  square  iron  link,  separated  ini»  two  parts  bir  a 
cross  bar*  each  of  wluch  opens  by  means  of  a  spring  ^  ai>d  a 
kind  of  staple  that  opens  and  closes  considerably  at  every  revolu- 
tion of  a  screw,  worked  by  a  small  handspike. 

As  many  of  each  of  these  three  component  parts  are  to  be 
taken  9s  are  necessary  to  form  a  bridge  of  the  required  length  i 
with  planksj  posts,  and  chains,  according  to  local  circumstances. 
From  the  small  space  in  which  those  may  be  packed,  Mr.  £. 
tfays,  a  bridge  of  sufficient  length  for  a  considerable  river,  will  be. 
Very  portable. 

In  the  erection  of  this  bridge,  two  strong  posts  are  to  be  fiuplx 
ifixed  near  the  side  of  the  river,  at  a  distance  from  each  otlier 
equal  to  the  width  of  the  bridge,  which  in  this  plan  is  nine  fectj 
with  smaller  ones  between  these  and  the  river.  One  of  the  bottom 
fr^imes^.  witli  the  sides  attached,  is  then  to  be  fixed  to  these  posts, 
and  to  be  supported  by  well-driven  piles,  or  such  other  means  as 
circumstances  may  admit.  A  second  part  is  then  to  be  connected 
to  the  first  by  passing  one  of  the  square  links  through  the  eyes  at 
the  bottom,  and  fixing  one  of  the  staples  into  the  h^es  at  the  top 
of  the  upright  frames  on  each  side.  Each  succeeding  part  is 
similar,,  and  is  to  be  joined  to  the  last  in  a  similar  manner  i  pla* 
ciflg  temporary  supports  under  them  where  necessary  until  the 
ppposlte  shore  is  attained,  where  the  same  process  of  JEUlng  the 
jposts,  fastening  the  chains,  kc.  is  to  be  repeated,  llie  ^PPPorts 
^re  tlien  removed,  and  the  staples  screwed  until  the  upper  side  of 
'the  bridge  becomes  level  or  attains  a  small  degree  of  convexity, 
which  will  be  sufficient  to  stiffen  the  whole,  and  occasion  asmaU 
•thrust  outwards ;  it  is  completed  by  <jovering  it  with  planks.  Ani 
if  the  weight  it  is  designed  to  bear  should  cause  the  middle  to 
descend  below  the  level,  it  is  to  be  raised  again  by  means  of  the 
screws  at  the  top, .  as  before. 

A  bridge  of  this  description  may  also  be  rendered  permanent, 
by  fastening  the  parts  firmly  together,  instead  of  connecting  them 
,    ds  described  «bove.  *  " 

Obstrv0tms,^n  the  actual  erection  of  a  bridge  of  this  naturcj 
4 
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we  ^^prciiiend  that  connderable  diificidty  wduld  be  encoontered  m 
many,  and  even  in  most  Cdse^,  in  fixing  the  posts. with  su^iem^ 
iinniJess':  and  when  it  wag.  of  such  an  extent  as  to  beofmiictif 
^utilityj  the  danger  of  the  chains  at  its,  extren^ities  giving  wa|Pi 
iwouW  not  be  small-— a  circumstance  that  migbt  probably  be  at- 
tended with  fatal  consequences.  Nor  are  we  convinced  that  thist 
mode  of.  constructing  a  bridge  on  a  small  scale,  is  superior  W-mn 
old  Invention' for  the  same  purpose,  described  in  a  bode  p|iblishe(| 
in  1588,  entitled  Le  diverse  et  arlifidose  Machine  del  Capiiano,  bf 
Agtistino  RajnelH  5  and  referred  to  in  our  vol.  ii.  page  219.  ' 
JiQ5S?eyer,  as  the  present  circumstances  of  Europe  liav©  rendered 
inventions  of  this  nature  more  than  ever  an  object  of  public  at-^ 
tendon  and  utility,  we  hope  Mr.  Elmes's  ingenuity  will  meet' 
js'ixb  ilg  due  degree  of  encouragement.  ^ 


Account  of  an  improved  Machine-  for   weaving  figured  Work: 
^   Invented  by  Jl/r.  AtfiXANDER  Duff.— TVah^.  Society  of  Arts^ 

•  M  XXV. 

'    As  Mr.  Duflfs  femmuiiication  on  this  subject  is  not  accom« 

Sinied  with  either  a  written  description  or  a  plate^  we  can  only- 
&r  those  wha  may' be  desirous  of  becoming  acquainted  with  tj\^ 
particular  construction  of  this  machine,  to  an  inspection  of , the 
Asodel  deposited  in  the  Society's  repository,  and  present  them 
.with  an  account  of  tlie  advantages  that  are  to  be  derived  from  itg 
use :  and  which  will  be  best  understood  from  Mr.  Duff's  own 
words :  , 

[  *'  My  machine  is  so  contrived,  that  the  most  common  capacity 
nfeed  never  be  at  a  loss  to  comprehend  it.  It  is  not  so  liable  to  go 
wrong  as  the  old  machines  3  it  always  keeps  the  figure  in  its 
form,  which  the  others  did  not,  and  the  weaver  can  do  mor# 
Vork  with  it  in  ten  hours  than  he  could  with  others  in  twelve> 
besides  the  advantage  of  working  with  less  labour  3  the  back 
'weight  of  six  or  seven  pounds  not  being  here  ivanted,  the  weaver 
has,  no  occasion  to  press  against  his  stomach,  as  one  foot  bcN* 
lances  against  the  other.  It  regularly  keeps  its  course  without 
^ny  attention  from  the  workman,  and  as  soon  as  one  figure  i« 
finished,  it  begins  of  itself  the  next,  whereas  the  old  machines 
can  only  work  one  course,  and  must  then  be  pulled  back.  In  " 
case  the  shoot  breaks,  or  the  quill  runs  out,  the  workman  pulls  a 
small  cord,  and  treads  back  as  many  shoots  as  he  thinks  he  has 
gone  wrong  3  and  on  pulling  another  small  cord,  he  goes  on  wUb 
his  course  as  before  3  but  in  the  old  machines  it  must  be  set  by 
^he  workman,  and  with  considerable  loss  of  time.  It  is  not  sd 
injurious  to  the  silk  or  to  any  other  article  of  manufacture,  as  it 
does  not  break  so  mush,  one  foot  balancing  against  the  other  in 
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WktiiStii,  b«it  ito  madifnes  be^^re  ki  use  are  trod  witii  tarn  Uset  A 
^rttme,  and  h«ve  no  gutrd.  It  %&,  beeideft,  so  constrected  that  It 
•laiidi  ia  tess  room^  and  is  he%  firom  all  noise  iq  the  workings 
ilH!l>  mofdcnrer,  it  is  less  expensive  than  any  yet  contrived,  the 
price  of  thoae  in  use  being  from  three  to  £ve  ponnds^  wheveaa 
jtoine  ean  be  made  for  two,** 

'  Tbe  noaea  of  seven  gentietnen  who  have  testified  their  appro^* 
latkmoflhis  machine,  are  annexed. 


O^^CTtHi/iofts.— Tbe  same  circumstance  that  has  prev«tited  ifa 
te^m  giving  a  description  of  this  machine^  also  deprives  us  of 
judging  of  its  general  construction,  and  of  ascertaining  whether 
Ihe  advantages,  as  stated  by  ^ the  invent<Mr,  are  likely  to  be  ensured 
by  its  particular  mechanism.  We  can,  therefore,  only  lenun-k 
that  its  advants^ge  over  the  machines  previously  in  use  for  the 
tame  purpose  in  point  of  simplicity,  ^  true  criterioa  of  inv 
provement,  seems  to  be  distinctly  pointed  out  by  the  diffidence  i^ 
their  prices  ;  that  the  gentlemen  who  have  signified  their  appro^ 
b'ation  of  the  maehlne  appear  to  foe  acquainted  tvith  the  man^* 
facture  for  which  it  is  x intended;  and  that  the  Society  for  the 
Eacouragemesit  of  Arts,  Manufactures,  and  Commeree,  rewarded 
Mr.  Dulf  with  a  premiupt^  <^  fifteen  guineas  for  bis  invention.     . 


Description  of  a  Gomometer,  invented  by  tha  Rev.  £.  J.  Burrow. 
•  A,  M.  Fellow  af  Magdalen  Coliege,  Camlnd^e.^-^PhiU  Joum. 
»    No.gd. 

.  This  instrun^ent  ccmsists  of  a  steel  bar,  about otie  tent{K>f  ah. 
jtic^i  square,  one  end  of  which  is  chamfered  off  to  a  point  ^  ^ 
ibe  ^Kact  distance  of  ah  inch  from  which  two  other  bars  or  legs 
tre  fixed  to  it  by  means  of  a  screw  or  rivet,  on  which  they  turn 
^s  a  centre.  One  of  these  legs  is  longer  than  the  other,  and  it 
18  btowgbt  to  a  point  at  the  extremity  to  correspond  with  the  ban 
A  miovable  quadrant  passes  through  the  bar,  and  is  attached  to 
the  oilier  ends  of  these  legs,  and  is  graduated  on  the  side  towarda 
ibe  shorter  of  th»n.  A  degree  of  longer  radii  may  also  be  atr 
tabbed  to  the  centre,  for  the  purpose  of  reading  oS  the  smaller 
divisions  with  greater  accuracy.  The  part  of  the  bar  between  the 
centre  and  U)e  pcwnt  is  divided  into  tenths  of  an  inch ;  the  two 
idivisipns  nearest  the  point  are  also  snbdlvided  into-  twentieths^ 
•nd  these  again  into  fortieths.  The  whole  length  of  the-instrUr 
fiMsnt  is  abcmt  four  inches. 

If  the  crystal  to  be  measured  be  a  detached  one,  it  is  to  be  ap^ 
filied  lietwieen  the  bar  and  the  pointed  leg  of  the  goniometer, 
nvA  the  angle  or  i|s  supplement  is  indicated  on  the  graduateil 
ardb,  ^cording  as  it  is  acute  or  obtuse,  fiut  if  it  be  imbeded  in 
the  matrix,  any  convenient  distance  is  to  be  measuredj  by  tho 
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tg^^o{ferjtits%  ^c;«  on  the  instruipeot,  from  Uie  angjplar  pcunt  olf 
■the  cryfitiil  -, .  90  .that  one  of  the  pointed  extreniitiej  of  Jtfie.  gdnie^ 
.  mejter  bielog  applied  to  fhe  termipatipn  of  this  measure,,  and  \^ 
vother  at  an  equ^  distance  for  the  ^rertex  .'911  tlie  opposite  ^iid^, '  l^e 
Jingle  subtend^  b^ ;the  base  of  the  crystal  will  be  pointed  out  <3$k 
the  quadrant;  and  as  its.«ide  is  koown^  tK^  angle  at  its  vertegi 
may  be  obtained  by  proportion.  •       -. 

.:,  lUs- iostisUDiesiLjmk^r  Ulifl^we  be  used  in  ascertainiiig  the  iD«> 
dinations  of  strata  in  geological  observations,  by  the  adcutlon  of  a  - 
•titoall  plummet  suspended  ftk5m' th6  centre.  *    •   '•     . 

\         .      ^        .    ..  .'  '    .  .-•  ';■*';'.    .      ». 

Observatiafis,-r-Thh  instrument  is  simpler  in  its:  <^nstnictioA. 
than  any  other  ojf  a'  similar  nature  With  which  we  ire^-adquainted  j 
'pd  It  appears  to*  be  capable  of  answerJn^ :  e^fery  •  ptsrpb^ '  *wWk 
equal- ease  and  accuracy  :  'besides  possessing  Ibe^aMtlmatacNM^ 
iage  of  being  useful  in  geologidAlbbservHti6ns.   '  ,  •  -  •  .•  .1.^/ 

I*  '    ■■■■'*■■■■     I   Mil      11     irii     mil     innniini     i  (IpillU  ili,i&j  l^i^  " 

'On.  I>ealPA,(fylu'nf''Biib:  '^B^^Etl.  WwtHEitv-^lWti^  Magi.  . 

'»  MHi- Walker's ki«#>,W>YWcli  ;ft,petiajJ5jn^yi^.a*jJeaT^i^ 
,irai  apjdied,' Ji^;M^4i^fiapj^fn«^ >D^,goes  wJjiett  wioding  JUj^.. 
^he;daily']:^te>D£^ii>§«rnN«9S:;^e^aiQed  by  j^  traAsi,^ia^r(^qe0^ 
itandiiag:  ia  the  s^«i^f|5Qom:^hi  tjb^.c^ck  j  2^p4  j:h^  j^bservaf i<w 
*were  repcftted  >at:;all -cpQYlP^l^t  ,op|;^u^  It,  9pp!^ced  ,tp    . 

Mr.' W.  that  clocks  with  pendulums  m  this  nature  gain  most  in 
the  driest,  and  lose  most  in  .the  dampest  weather.  He  could  not  ^ 
•^scav&tAbAi  citber  hea(:'<i(.  cold  afibct^d,  the^^oing  of  the  clqck^ 
tothervdsertbia  it^w<e»t  veny  i^egulariy-  during  hard;fro^  ^ . Hhich,  to 
littribiil^ea  to  ibe  mciii^tijir^/ip.the  peQ^viimi.  being  frozen,  tt  dlsp 
App^edvthat  i^istur^^.6ii  not  Jil^ct  the  wood  §p  j^ivicb  as  the 
contrary  extreme],  tlie  greatest  rate  .of  gaining,  fioweyer>  wak 
only  of  short  duration :  hence  he  infers  that  wood  imbibes  fhois' 
Isre  rapidly  «9  sowi  -a^  tb&  ^ky  season  ternainates,  Theii^  remarks 
.  are  accompanied  by  a  table  containing  an  abstract  of  the  cl6ck*0 
%oiiigffoiii''l  798  to  1307V  ...      '"  '  V         -       ; 

. ,  OiiCrrafion^.-^What  advantage.  Mr.  Walker  expectjBd  to  derive 
iSrom  the  use  of  a  j^eaduiun;i  rod  made  of  deal  in'*prefei^<i<*  to  one 
of  metal,-  or  what  benefit  he  ittiagined  the  ptmlfi'  wewild  tjfeuii 
from  the  publication  of  this  faper,  we  ate  whbUj^rat  alow  t6  pep^  - 
ceive;  but  .it  certainly  requires  neither  ipetrettatioin  fb-tfis^afeiv  ^ 
jDor  courage  to  assert,  that  they  hate  received,  theycBtdd  te^y4 
fuone:  and  we  should,  therefore;  have  been  glad  tb  itvttiee'^  -  > 
'olace,  in  the  Plifl/Mag.  occiipied  with  almost  ^ny  thing  d^.   '^  »-^  J. 

Jnaccmracy  of  pendulum  ttkift  /of  W0dd>  ;*|tli  &  cshiae^  ^"^  ''"'  ^ 

»o.  W.-—VOL.  v;         '      •'    ^  'X>  •  '^v.>-*  "^ 
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ilS  Mr,Furfiss*$  new  m^dghi  bwr^Ui^e. 

Jong  been  pointed  out  y  and  may  /be  seen  in  the  14th  vol.  of  Urn 
Repertory  of  Arts,  First  Series  j  as  well  as  a  series  of  experiments, 
wim  a  pyrometer  on  a  piece  of  wood  of  the  length  of  a  seconds 
pendulum^  which  shews  that  the  expansion  in  the  length  of  th« 
wood  is  irregular,  and  corresponds  partly  to  the  wannth'  and 
partly  to  the  moisture  of  the  atmosphere. 


Description  of-  a    new  ear-tight  Door-hmge,   invented  hy  Mf, 
Mhwrm  EtJRNiss. — Trans.  Society  ofjrts,  Fbl.  XXKi 

r    '  '     ■  '  ,  •  •,  ] 

This  is  an  invention  for  uniting  the  joints  of  a  folding  screen 
.#r  door^  so  as  to  permit  them  to  turn  either  way  without  ad- 
.mitting  die  air  to  pass  between  them.  .  The  edges  of  the  screen,  I 

kc,  to  be  joined  together,  are  to  be  made  circular,  and  united  hf  | 

a  piece  of  leather  extending  from  top  to  bottom,  and  fastened  oh 
«ODtrai^  «ides>  to  that  it  jnay  embrace  the  alternate  parts  of  each 
eurve.  A  chain,  made  of  brass  plates  rivetted  together,  is  also 
.fixed  at  each  end,  winding  round  in  a  groove,  in  a  similar  nuui*  | 

ner  to  the  leather,  but  in  a  leversed  dirKtion,  which  causes^them 
,to  keep  each  other  muti:Kdly  tight.  A  plaite  of  brass  is  likewig* 
^screwed  over  the  joint  at  bolh  ends,  being  &ed  to  the  oentres  of 
the  curves,  in  order  to  prevent  them  frfucn  being  over-streicfaeA» 
and  to  secure  an  easy  motion  of  tlie  chains  and  leather.  A  line 
of  silk  passes  along  the  bottom  of  the  scccea,  through  a  staplD 
'at  each  joint;  for  the  purpose  of  keying  it  air-tight  on  the 
■floor. 


'  Odservathns.''-^Thli  ccntrivance  manifests  some  degree  of  in- 
'genuity  in  the  inventor ;  and  we  do  not  perceive  any  thing  ia 
the  construction  which  w\\l  prevent  k  from  answering  the  purpose 
'ibr  whfcfa  h  was  intended  >  and  tbereibre  think  it  worthy  of 
adoption. 


Proposal  for  aUtring  the  Scale  of  the  Thernuometer.  By  RiGHiui» 
Walxxe,  Esa»— PW.  Afa^.  iVb.  130. 

;*  Ma. Walker,  in  this  alteration,  proposes  that  the  n^mben 
.on  ki«  scale  should  commence  at  that  point  which  mdicates  the 
iemperature  most  congenial  with  the  Imman  body,  in' health,  or 
that  from  which  it  is  nl>t  conscious  of  experiencing  any  inconve*  . 
4)ieiice  Amm  either  heat  or  cold  :  and- this  he  says  is  at  62  degreet 
ci  Fab»nheit*s  tiierracxneter.  Hence  zero  or  0  being  fixi^  at 
tliis  pQiOt,  150^  on  thb  scale  wQl  be  tbe  boiling  point,  and  minus 
80*^^  the.  freezing  point  of  water  ;  and  all  other  degrees  on  Fah- 
venheit*s  scald  may  be  reduced  to  the  corresponding  degrees  on 
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jiff,  MendkanCs  Watek  Es€apm€ifih  }§, 

IJiis,  b7«ubti:acting  62  for  any  degree  abov«  O  of  th# 
Ibrmer  tcaie,  and  adding  the  same  number  for  ai)y  degree' 
l)el6w  it. 

Mr.  W.  conceives  that  a  scale  of  this  kind  will  be  sufficierit  for' 
common  purposes,  which  extends  to  65  above^  andl  an  equal 
number  below  O. 


ObservoHoTts, — ^As  Mr.  W.  says,  *' The  alteration  I  shall  only 
briefly  state  now,  resming  a  fuller  account  of  the  reasons  which 
induced  liie  to  adopt  the  scale  I  now  piopose,  to  another  oppor- 
tunity," we  shall  also  defer  extending  oiur  remarks  on  the  sub-' 
ject  till  another  opportunity }  only  observinjg  that  the  public  will 
doubtless  think  proper  to  be  put  in  possession  of  Mr.  Walker's 
''  reasons  "  before  ihey  adopt  his  scale. 


Description  of  a  Watch  Escapement,   invented  by  Mr,  S. 
MsNi)HAM,-*rriut5.  Soc.  of  jirls,  VoL  XXF. 

Mr.  Mendbam  informs  us  that  there  are  two  principal  and  pe- 
culiar properties  in  this  invention,  both  of  whicn  he  considers  to 
be  superior  to  any  thing  of  the  kind  previously  laid  before  the 
public.  These  are,  that  tlie  balance  is  kept  in  motion  without 
friction ;  and  that  the  motion  is  maintained  by  an  impelling 
power  without  any  blow  Mrhatever. 

In  this  contrivance,  the  teeth  of  the  balance-wheel  are  nearly 
similar  to  those  of  the  balance-wheel  of  sin  eight-day  clock,  and 
move  with  the  ilat  side  forward  against  the  pallet  of  an  upright 
spindle.  Above  this  pallet  is  another  very  j^mall  one,  for  the 
purpose  of  unlocking  the  wheel.  This  small  pallet  is  kept 
against  a  locking  spring,  neaiiy  similar  to  a  detached  one,  by  a 
hair  spring,  fixed  to  the  lower  part  of  the  spindle,  with  sufficient 
power  to  free  the  wheel,  and  permit  the  next  tooth  to  fall  upon 
the  pallet;  but  so  close  hbme  to  the  centre  of  the  spindle  that  it 
has  no  power  t9  pass  it  of  its  own  acconl^ 

The  balance  is  fixed  on  the  centre  of  its  spindle  for  the  purpose 
of  equalizing  the  weight,  and  it  is  supported  precisely  over  tli« 
spindle  of  the  larger  pallet,  and  the  connexion  between  them  is 
formed  by  means  of  two  pins,  one  in  each,  which  touch  each 
•ther  sideways^  there  is,  therefore,  no  friction  whatever  betweoti 
them* 

The  inmiedBate  cause  of  vibraUop  is  from  the  tpring  attached  to 
the  spindle  of  the  large  pallet,  the  balance-spring  being  so  placed 
that  the  pin  of  the  balance  stands  near  the  pin  of  the  pallet  j 
while  the  tooth  of  the  wheel  rests  on  the  pallet  during  the  vibra- 
tion of  the  balance,  so  that  when  the  balance  is  put  in  motion  its 
J)in  comes  in  contact  with  the  pallet  pin,  which  stands  perpeiidicu- 
arly,  alnnost  imperceptibly  fine,  and.  tarries  it  back.     As  soon  ^s 

»2 
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ft  Mu  Mendkarti*s  Which  Escapement, 

ft  Is  moved,  the  tooth  of  the  wheel  gives  it  an  extra  assistance  of 
aboat  one  fifth  of  a  circle,  passes,  and  lays  the  next^  tooth  on  the 
lock  ',  on  the  return  of  the  balance  the  pallet  spring  applies  all  it* 
power  in  urging  the  balance  forward  till  it  arrive  at  the  stop, 
when  it  nnintams  its  motion,  the  small  pallet  unlodcs  the  wbed, 
and  its  next  tooth  ftlU  again  on  the  great  pallet,  ax^d  waits  the  re*- 
^urn  of  the,  balance.  .     '^  

.  Observations. — A  portable  machine  which  is  capable  of  mea<^ 
wring  time corrft://^ has  long  been  a  very  desirable  object;  but 
the  difficulties  to  be  surmounted  in  the  construction  of  such  a  one 
9re  such  as  all  the  attempts  of  the  most  ingenious  artists  have  not 
yet  b^en  able  completely  to  overcome :  very  good  approximationst 
towards  this  point,  however,  have  been  the  reward  of  their  well- 
directed  perseverance.  The  two  greatest  obstacles  in  Hm  pursuit 
were  the  inequalities,  in  the  power  communicated  by  the  main 
spring,  and  the  irregularities  arising  from  friction  and  the  variable 
resistance  in  which  the  balance  moves.  Both  these,  however, 
have  been  more  effectually  removed  by  Mr.  Mudge  in  the  inven- 
jtion  of  his  escapement,  which  obtained  a  bounty  from  Govem- 
jxient,  than  by  any  previous  artist ;  yet  from  the  great  difficulty 
and  expense  with  which  it  is  attended,  it  is  considered  as  still 
falling  short  of,  the  desired  object,  and  therefore,  as  leaving  room 
for  further  improvement."  This,  Mr.  Mendhara  conceives  he  has, 
at  least  in  some  measure,-  effected  -,  and  his  description  is  accom* 
pan ied  with  a  letter  from.  Mr.  Thomas  Ramsay,  of  Islingt(», 
drawing  the  following  comparison  between  this  escapement  and 
3VIr.  Mudge's  :  '*  The  impulse  given  to  the  balance  without  fric- 
fion  i§  exactly  the  same  as  Mr.  Mudge's.  Theremontoir  is  bent 
ujp  by  the  maintaining  power  in  a  similar  way  to  that  pf  Mri 
Mudge/s,  but  .froni  the  form  of  the  pallet,  which  is  a  plain  sur- 
ifacei  it  :is  jiot  so  perfect.  Mudge's,  from  the  form  of  the  pallet^ 
bepds  the.  remontoir  always  to  the  same  place  i  the  other  is  bent 
higher  orjower  according  to  the  force  of  the  mainta.iniftg  power ; 
put  by  rforming. the. pallet  like  Mudge'^,  .it  wouli  render  tjjem  the 
^a^fiiejn.tliisyrespectj-/  The. oiUf  other  objection  is  the  sprinjg;  de- 
tent that  detains  the  Vjheelj  ^yhesn  It  drops  from  the  pallet,  of  the 
^emontoir  J  ,at .  is,,  the  sajne  as,.that  at'  the  detached,,  escapeinent^ 
.consaqjiently  expogt^d  to  ,^e,  whole  forc^  of.  the  itiiaKitaininj 
power.  To  compensHfe  for  these  objections,  the  arc  of  vibration 
.is  no^  Hm.!ted  IjUkj^  J^lprdge's,  ^which-  js^  of  great  importaijce  j  and 
haying  one  remQnto^ic^j..  it  Js  niiore  simple..  3t  \$,  therefore,  sur 
perioi-  to  Mgdg^'fJy  ii^. having  ojajy  jcp^  remontoir  3  and^beii^  ua- 
limited^  in  th;§;,ar0;  of  ..vibrajti9fi,  ,it  is  sViperior  to. tj) 6  detached 
^e.scap^l^rit  iix  ?giivii^i.the  jjoapulse  without  friction.^* .  We  bav^ 
o^^y  t^  ftdd  t,fe?t:0^r  ppiniQp;co;ij.c;vde«  in  thp4iaiii:^itb'M^Bapi- 

*■''■■■■■■■■-' •  ■—;,i,--^- .-■-■■■■'.■■■:■  .-v.' ■■ 
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<  al  ) 


.   Letter  en  pofyg^nal  Numbers,  in  reply  to  Mr.  Gough^    Bjf 

After  making  sdtne  remarks  reLitive  to  the  former  part  of  thui 
Controversy,  noticed  in  our  two  preceding  numbers,  Mr.  Barlow 
«>bserves,  that  Air.  Gough  had  evaded  the  only  objection  thit 
affected  the  truth  of  the  demonstration,  by  charging  him  with 
putting  a. false  construction  upon  Mr.  G.'s  words.  He  therefoie 
jtepeats  the  objection  again,  and  remarks  that,  "  unless  it  can  be 
iatisfactorily  answered,  the  theorem  will  be  still  without  A  de» 
monstration,  however  unwilling  Mr.  Gough  may  be  to  acknow« 
ledge  it."  Then,  after  a  few  remarks  on  the  insufficiency  of  thd 
examples  which  Mr.  G.  had  adduced,  he  concludes  with  obserr* 
Ing,  that  if  Mr.  Gough  undertake  to  answer  this  objection,  be 
shall  leave  it  to  the  mathematical  readers  of  the  Philosophical 
Journal  to  determine  how  far  it  may  be  regarded  as  being  satlj- 
iactory. 

Ohservations. — As  Mr.  Gough  has  made  no  reply  in  either  of 
the  succeeding  numbers  of  the  Journal,  it  is  not  improbable,  that, 
on  reconsidering  the  subject,  he  has  discovered  the  cause  that  in« 
dticed  Mr.  BarloW  to  esteem  his  demonstration  unsatisfactory. 
However,  as  Mr.  G.*s  ingenuity  and  talents  are  highly  respect- 
able, and  his  attainments  in  the  analytical  calculus,  considering 
he  is  deprived  of  sight,  truly  astonishing,  we  trust  he  will  nei- 
ther relinquish  the  investigation  of  this  curious  theorem,  nor 
despair  of  attaining  that  to-morrow  in  which  he  has  failed 
to-day. 


jifeamtp^i^  Mr.  Csbutophbr  Wslson*^  seatre  SazHng^ioai,  or 

I  Life-loat.^Trans.  Society  of  Arts,  FoLXXF.  ^ 

This,  Mr.  Wilson  has  denominated  a  neutral-built  self-balancejl 
"hoot}  and  by  the  term  nmtral-huilt  is  to  be  understood  one  thu^ 
'  is  not  built  according  to  either  of  the  methods  previously  in  use; 
and  technically  called  clincher  and  carver,  but  upon  a  kind  of 
meidium  system,  in  which  Mr.  W.  has  endeavoured  to  unite  th^ 
lightness  of  the  one  with  the  strength  of  the  other.    In  this  nnod^ 
of  building,  the  outside  of  the  boat  is  smooth,  and  instead  of  the 
jeams  being' caulked,  they  are  covered  oii  the  inside  with  longi- 
tudinal slips,  rivetted  to  each  plank,  with  a  sufficient  quantity  of 
^lair  m.'^deof  tar  and,  flocks,  oc  aoy  other  caulking,  between  tha 
^  slips  and  the  planks,  wiicH  keeps  thenji  waters-tight  and  greatly 
/Btrei^iheBsthejpiut.  ». 
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tt  Mr,  Wilson's  Sailing*baat,  or  Life-hat 

With  re^ct  to  tk«  advantages  attending  tbis  manner  of  btiiM« 
tag,  Mr.  Wilson  statd^  the  chief  of  them  as  follows :  <'  A  boat 
of  this  construction  has  all  the  strength  of  one  clincher«built,  and 
can  be  ittide  as  light'or  lighter.  It  is  free  from  the'disisdvantagea 
of  irregular  oatsides,  and  from  the  diffiottlty  of  repairing,  M^ich 
IB  tliift'can  be  peyformed  by  any  common  workman  in  wood>  as  I 
have  found  by  experience.  A  boat  built  this  way  has  a  fair  an4 
Imoolh  outside,  it  has  all  the  advantages  of  a  carver-built  one, 
ft  the  same  time  tliat  it  is  clear  of  the  disadvantages  of  being 
loaded  with  unnecessary  wood,  which  makes  the  carver  work  very 
heavy,  the  liability  of  leaks,  and  frequent  Hvant  of  caulking; 
There  is  one  evil  which  both  carver  and  cliocher  built  boats  have' 
m  coromon,  that  of  having  keel  seams,  and  a  vacancy  between 
the  sand  or  garboard  streak  and  the  upper  part  of  the  keel,  which 
aoon'  gets  filled  with  dirt,  and  remains  so,  whicli  naturally  re* 
tains  moistui?,  and  speedily  rots  the  wood.  In  this  mode  that 
evil  is  removed,  by  having  the  midship  plank  bolted  on  to  the 
keel,  wide  enough  to  come  over  each  side  of  the  keel  to  clinch  the 
slips  on  I  this  not  only  removes  the  evil^  but  saves  a  great  deal  of 
trouble  in  making  the  rabbets  in  the  keel,  and  ^'arioos  be- 
veHings  in  the  sand  streaks,  which  must  be  done  by  a  good 
wojkman.  -^ 

"  These  boats  require  no  larger  timbers  than  common  clincher* 
built  boats,  as  the  timbers  need  no  greater  notches,  but  with  this 
di^rence,r  that  these  timbers  will  catch  the  slips  that  are 
rivetted  over  the  joints  of  the  planks  each  way,  and  so  the  timbers 
and  slips  will  brace  one  another,  and  add  an  additional  strength  | 
but  in  the  clincher-built  boats,  the  timbers  catch  the  laps  of 
the  stains  only  one  way,  and  consequently  form  no  brace  what* 
ever. 

"  All  I  need  explain  further  on  the  neutral  system  is  its  applica* 
yoD.  It  can  be  applied  to^  all  open  boats,  of  whatever^form  or 
use,  to  all  coal  and  other  barges,  lighters,  or  any  vessels  used  in 
fivers  or  canals,  and  also  to  all  large  cutters  and  luggers^  whicii 
are  now  clincher*buiU."  . 

The  self^balancing  property  of  this  boat  arises  from  two  hollow 
sides,  projecting  about  a  ^t  in  breadth  at  the  middle,  and 
gradually  lessening  towards  each  end,  so  as  to  preserve  the  regu- 
lar shape  of  the  boat.  These  are  divided  into  several  parts  by 
means  of  water-tight  partitions  placed  opposite  each  timber ;  so 
that  if  one  or  more  of  mese  parts  should  be  broken  by  any  accident 
and  fill  with  water,  the  rest  will  keep  the  vessel  buoyant.  These 
partitions  have  lids  at  the  top,  for  me  purpose  of  admitting  any 
thing  that  is  wanted  to  be  kept  dry ;  **  or  part  of  them  may  be 
i&lled  with  cork  shavings,  and  by  that  means,  if  the  boat shoulil 
-happen  to  fill  by  accident,  she  cannot  sink/*  '  Thttttr  bol]pw 
sides,  Mr.  W.  says,  exclude  a  body  of  water  tsesdj^  equal  to  a 
weight  of  two  tons^  which  ia  much  more  than  the  wei^t«f  tfa» 
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meD  that  wid  go  in  her :  "  and  even  if  she  had  i  hole  in  h^r  bot> 
torn,  she  wpold  alwa3ns  keep  a  -sufficient  height  out  of  the  water  for 
•Ither  rowing  or  taUtngj  *'  and  in  her  fitness  for  both  she  is  sakl 
to  ex^  other  boatsi 

•  **  There  is  another  advantage  or  propettf  Mrhich  this  boat  haa : 
ihe  cannot  roil  at  sea,  but  alwafs  keepsra  level  position  d^ixt  as 
-the  surface  of  the  sea  will  allows  she  may  heel  bat  not  ra^l^^s  the 
balances  are  always  ready  to  catch  either  way,  and  the  opposite 
ooe'assists  the  other  by  its. weight  out  q€  the  water  and  graritaf^ 
tlon ;  neither  can  this  boat  pitch  like  another,  for  the  balance 
'bodies  being  out  of  theii'ater,  and.fhe  breadth  of  six  feet  only  in 
:the  water,  it  can  only  act  with  a  gravity  on  die  water,  equal  to 
«  boat  of  the  weight  of  six  feet,  but  ha&  the  resistance^  of  the 
water  upward  equal  to  a  boat  of  eight  feet  wide." 

M^'  Wilson  claims  tvvodialinctimprovements^  viz.  the  aaitsaA 
mode  of  building,  and  the  application  of  the  hollow  sides  or 
balance  bodies.  The  first  of  these  imprbvexnents  relates  to  boata^ 
barges,  &c.  in  general :  the  other  to  auch  boats  only  as  are  dcN 
signed  for  dtspatch>  safety,  or  pleasure. 

This  account  of  Mr.  Wilson -s  is  aecompanied  by  a  certifies^ 
from  two  gentlemen  who  had  examined  and  made  a  partial  trial 
of  his  boat }  and  also  by  a  very  favourable  letter  to  the  Socid^, 
relathre  to  a  trial  of  this  boat  made  at  Newfaaven,  when,  the  aes 
ran  very^high  and  the  breakers  were  tremendous. 

OhservoHons.'^^lvi  order  to  enable  such  of  ouv  readers  as  are  uu« 
^quainted.with  the  technical  terms  of  boat-builders,  to  appre- 
ciate the  advantages  of  this  neutral  system,  it  may  be  proper  to 
observe,  that  by  clincher-fimlt  boats  is  meant  such  as  have  the 
edges  of  the  planks  thinned  off,  and  made  water-tight  by  lapping 
over  each  other,  and  being  rivetted;  firmly  together,  without 
caulking,  except  in  the  huddiags  and  keel  seams  only.  Thia 
kind  of  boats  is  capable  of  being  made^  much  lighter  than  tho9D 
which  are  built  according  to  the  other  mode,  and  styled -cart^^yw 
kuilt  boats.  In  this  last  kind  the  outsides  are  smooth,  and  th» 
edges  of  the  planks  are  joined  togetiier,,  and  the  seama  caillked  ^ 
which  requires  both  /  the  timbers  and  the  planks  to  be  much 
/stronger,  that  they  may  admit  of  this  lastn  o{>eration ;  and  which 
consequently  renders  boats  of  this  constructlda  both  heavier  and 
tnore  expensive  than  those  of  the  former  Kind :  but' they  are  less 
liable  to  be  injured  by  accident,  more  easiiy  repaired,  and  present 
a  smooth  surface  to  the  water. 

"With  resect  to  Mr.  Wilson*a  claim  to  two  distinct  and  seperate 
improvements,  viz.  his  neutral  mode  of  building  and  his  applic^r 
tion  of  the  balance  bodies,  it  is  our  duty  to  sts^te  that  he  has' 
been  anticipated  In  them  both/  In  June  1903,  Mr.  fioswell  had 
a  boat  built,  the  internal  framing  of  which  viras  precisely  the 
Huuneas  in  this  of  Mr.  WilsonVs.^  And'tl>e  only  di^rence  ^ais;^. 
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-durt/  idstead  of  having  slips  laid  on  the  insidr  of  tbe  semii  ifekb 
liteitr  or  ether  caulking,  tbrjr  were  riretted  on  without,  ftiid  the 
«au9s  tsmlked.  This  boat  was  eidublted  in  London,  sod  othor 
parts  c^  the  kingdom,  for  about  eighteen  months  in  that  and  the 
foUowing  yearf  and  a  description  of  it  pufalisbcd  in  No.  62  of 
^lo  Repertory  of  Arts,  New  Series,  and  in. oar  vol.  iii.  pngcAJlM, 
The  seoond  impiovement  claimed  by  Mr.  W.  is  essentially  the 
sane  99  that  for  which  Mr.  Lionel  Luktn  (Stained  a  patent  in  the 
5ear.l7S5,  the  speciiicatioQ  of  which  wat  published  in  the  Bi»- 
pectory  pf  Arts,  vol.  iii.  First  Series.  .       « 

Now  as  these  facts  were  known  to  the  pnblic  long  before  the- 
^Society  of  Arts  rewarded  Mr,  Wilson  with  their  gold  medal  in  * 
XBOfr  they  either  were  or  ought  to  have  iieen  known  to  both  hion. 
knd  the  committee  who  bestowed  upon  him  this  honorary  T«irard. 
ilf  lte)r;  ^e^eiv' kuown,  for  what  was  Mr.  W.  rewanded?  Was  it 
:fer  the:  union  of  -the  two  {urior  inventions  ?  Or  was  it  beoaute  he  - 
,had  honoitred  the  Society  with  a  model  pf  this  union  ?  It  could  sdf 
-be  for  tlie  iiwention-  itself.     If  .they  were  not  kno^iiro,  ase.we  mdt 
authorized  to  conclude,  that  the  tnemhers  <^  the  committee  have 
shewn' th6Kiisefves*auqualified  for  th^  dlschar^  of  those  duties 
'they  had  taken  upon  them,  by  being  tmabie  to  dntftiguisb  hetmveeh  - 
wi^  wasHew  and  \chat  was  old  ^  between  a  real.  iuTenllen  and 
:wliatwaft  seut  to  tl)em''a«r  sueh,;  from  not  knowing  what  had 
been  previoui»Iy  duuQ  .oO.^e  subject  ufioa  Which  .thiey, were  to 
decide  ?  -         * 

il^  Unt  accoiltit  we  i^collect  to  have  seen  \of  an  invent&id  of 
« life^bdafc,  or  one- that  \$>  not  Jliable  to  he  either  oreraetor^sunl^ 
(io  {important  an  object :  to,  maritime  states^  was  that  of  M.  Bbi>- 
jiieces>  -eiehiblted  .it  Paris  in  the  year  1777  ;  and  tried  in  thepre- 
Ittnce^of  a:  vast  cbttcounse  of  spectators;  *  Eight  mea  went  into,  the  * 
-lioat,  HAiid  rockl^d  it  till  it  f?Hed  with  water,  and,  afterwardsr^  rowed 
Italpngthe  river  in  tiMtstate,^  without  clanger;  of  sinking;;  J^^ 
Bemi&fss  then,  ordered  a  mast  tobe.wected  in. ibe  ^anie  hottt,-* 
when'  filled  with  water,  andvhanledklpwn -by  a  rope;  fixed  .to.  the 
*4i^ofi*the mast  tillit-touchfedlhe  sarfecebf  th^rivfer,.so  ihattlife 
bcMit  heeled'in  a  position,  to  which  -  neither  wiuds  ni^r  W9ves  oQtaU 
•btrng  H  5  yet  as  soon  ailhe  rope  Was  l?t  go,  the  boat  immediately 
iecoV(^«d  i^s  equipoise.  This  experiment  furnished:  ^  decid^ 
-proof  that  *the  boat  could  neithei-  bo  sunk  nor  overset,  and  thai 
k  af^rded  the  greatest  possible  degree  of  security  against  accir 
dents*.  -■  •:  ■ .    t  ■ 


Leiter from  Sir Tr4)Ua^  Cla&oes,  Bart  qf  Sutlon'ttppn  ptr'mtnt^ 
io  IV,  jimtsliy,  Esq,  w»  ^^^  Subject  of  Life- boats ^-^PlnL 
Jgurn-  No.  g6.  *     ,      . 

^    Iw  the  first  part  of  this  fetteri  the  wrfter  makes  some  remarks 
on  Mr.  Lukin's  patent  boat  and  the  Shields  life-boat  j  and  givoft 
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a  Ijrief  bistoiy  of  the  invention  of  the  latter.  He  also  takes  a  View 
of  each  as  to  its  fitness  for  the  intended  purpose,  and  points  out'- 
fevcft'al  objections  to  both,  previously  to  giving  an  account  of  one 
irf  his  own,  built  by  Mr.  Towill,  of  Teignmouth,  and  intendetl' 
to  possess  the  advantages  of  each,  without  any  of  its  contrary  qua-' 
Kties.  • 

*  The  leading  features  of  this  boat.  Sir  T.  Clarges  states  to  be' 
these :  "  That  she  will  not  upset,  or  sink,  or  be  water-logged  ; ' 
tfiat  she  will  atford  cabin -room ;  that  she  is  like  a  man  of  war^s 
launch,  well  built  for  rowing,  the  oars  not  on  a  curve,  but  nearly 
in  a  right  line,  and  low  to  the  water,  of  which  she  draws  little, 
i.  circumstance  that  renders  her  a  line  pilot-boat." — ^The  following 
description  will  probably  enable  our  readers  to  judge  of  the  man- 
ner in  which  these  desirable  objects  are  attained : 

The  boat  is  ^6  feet  long,  10  feet  wide,  and  3  feet  Q  inches 
defep.  The  space  between  her  timbers  is  fitted  up  with  fine  wood, 
and  caulked  and  paid,  in  order  tp  prevent  the  water  from  lodging 
there.  Her  buoyancy  arises  from  eight  metal  cases,  four  of  which' 
are  fixed  to  each  side}  each  of  these  is  water-tight,  and  inde- 
pendent of  the  others.  Their  size  is  such  as  to  exclude  a  quantity 
of  water  equal  in  weight  to  six  tons  3  but  all  the  buoyant  parts  of 
the  boat,  taken  together,  will  support  a  weight  of  ten  tons, 
lliese  cases  are  decked  ovef,  and  covered  on* the  sides  with  pine,' 
and  open  at  the  top,  by  means  of  water-tight  lids,  for  the  purpose" 
of  admitting  such  articles  as  are  wished  to  be  kept  diy.  Her  keel 
extends  nine  inches  below  the  garboard-streak  3  it  is  narrow  at 
the  bottom,  but  wide  at  the  top,  which  affords  a  greater  security 
to.  the  jLimbers  when  it  is  necessary  to  encounter  isaiid-banks. 

Iq  order  to  add  to. the  advantage  of  steering,  the  riidder  of  this 
6bat  is  made  to  extend  a  foot  below  the  keel ;  but  it  is  so  con-- 
^tructed,  that  it  will  easily  draw  up  level  with  it  when  the  water 
is  shallow,  and  as  easily  let  down  again  when  it  becomes  deeper. 

The  boat  is  prevented  from  being  water-logged  by  .the  foilo^- 
ing  simple  means :  As  the  small  space  in  dbe, midships,  where  the 
rowers  sit,  is  the  only  place  where  the  water  that  is  req^ived  orer 
the  sides  can  lodge,  the  bottom  of"  this  space  is  made,  higher  tban 
flie  iwrface  of  the  water  without,  and  two  port-holes  are  made 
in  the  stern,  to  open  outwards  like  valves :  at  these  the  water 
^at  enters  is  discharged,  and  that  from  without  is  j)revented  froni 
entering  by  its  pressure  against  the  valves. 

Tlie  forecastle  contains  a  cabin  ten  feet  wide,  six  feet  long,, 
andibur  feet  deep,  and  supplied  with  air  by  means  of  two  venti- 
hitOM.  It  is  designed  for  the  better  conveyance  of  women,  chil- 
>ben,  and  disabled  persons  5  and  is  furnished  with  grapnels  ior, 
tlirowilig  dn  board  a  wreck  to  ride  by,  the  ropes  of  which  will 
assist  the  aufierers  to  attain  the  boat  with  more  ease.  This  boat 
is  equipped, with  m^fts  and  sails;  but  in  teippestuous  weather  is 
t»  beroF^'%$^'^tible^banked  oars  sixteen' f(^t  in  length;  and 

V0.  1S.-A1^«L.  V.  » 
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tite  mea  fksteoed  to  their  seats,  to  prevent  th^m  from  htmg 
washed  overboard  by  the  wares. 

The  author  also  observes,  that  ''  a  boat  of  this  kind,  but  a# 
smiewhAt  smaller  dimensions,  would  be  esKeeding  usettd  to  slujift'* 
on  voyages  of  discovery,  and  indeed  to  any  laige  vessels ;  as  it 
would  not  only  answer  for  wooding  and  watering,  but  is  pecuUtily 
adapted  for  excursions  up  rivers  or  small  inlets  of  the  sea,  and 
exploring  clusters  of  islands. 

''  As  a  pleasure-boat  she  answers  remarkably  well ;  and  with 
respect  to  her  safety,  I  can  say,  that  I  have  sailed  in  her  from* 
Brighton^  round  the  Cornish  coast,  to  Conway  in  Netftb  Wales» 
without  any  aecident,  thongh  we  experienced  some  vciy  dreadfint- 
weather  on  the  voyage." 

OhervaticMs,''^^n  a  comparison*  this  boat  will  be  found  to  pos^^ 
sQss  some  advantages  over  Mr.  Wilson's,  described  in  the  precedjmg 
article;  though  one  of  less  dimensions  would  be  moxe  manage^ 
M»,  aed  in  most  cases  preferable  for  the  purpose  of  a  life-boat.: 
The  cabin  will  doubiless  prove  serviceable  in  the  protection  of 
iMlf-drowned  women  and  children,  or  disabled  persons  of  anyi 
descriptjoa;  and  the  mode  of  discbar^ig  the  water  that  bireaki^ 
in,  by  Wfi^p^  of  exteinor  valves,  is  extremely  simple^  and  wo 
believe  entirdy  new :  and  ^hen  we  reflect  on  the  great  number 
of  lives  that  are  annually  lost  041  the  shores  of  this  kingdom,  wa< 
negret  that  boats  of  this  nature  are  not  mors  numerous  than  the^ 
really  are.  It  wduld  certainly  be  advisable  to  build  all  pleasure* 
boats  upon  this  coostructioni  were  it  only  for  the  ides  of  the 
safety  that  it  affords,  but  doubly  so  on  account  of  its  fitness  for 
l^ieventing  numerous  accidents  that  so  frequently  occur  among^ 
parties  qf  pleasure. 


B=n 


.  Jtumtni  of  a  AMekute  fir  deMsing  CMmneys,  wkhmti  ike  Use  qf 
€&mUng_99^i  iiwente^  by  il/r.  Josbph  I^avis,  Eingsland 
MMl—Tl^ns.  She.  of  Arts,,  Vol.  XXK 

TsB  upper,  part  of  this  majchine  consists  of  five  brushes  fi»A 
to  a  short  tube  about;  three  inches  in  diameter.  Four  of  tkem  aim 
fixed  towards  the  bottoin  of  it  by  naeans  of  binges,  for  the  pstrs 
gpse  of  cleansing  the  sideni  of  the  chimney^  aiul  sr^  caused  to 
expand  to  chimneys  of  difierent  sizes  by  four  springs.  The  head 
of  each  is  about  six  inches  loog  and  five;  wid(p,  and.  6Mr«i%4,  psc^ 
fion  of  a  cylinder,  the  hair  bemg  long^  at  tJ^  Uif>  thl^n  afclhn 
bottom,  and  still  longer  at  the  ends^,  for  extending  ms&  ttbOiani^ 
ijit  the  chimney.  The  fifth  is  fixed  into  the  t<^of  the  tttbebfi 
a  spriYig  and  socket^  and  is  intended  for  deeuaiug  tho,pots>a^tlM 
tn^  of  the  chimney:  the  macbinej,  ho^evei,  ipay  bo  nse^  c^lhoi 
with  or  i^tbout  it^  or  it  may  be  usi^  aloOMT  fcr  ctaminf  stfir%< 
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Sec.  The  side  brashes  are  kept  close  by  drawing  a  eot«l| 
at  the  machine  may  be  forced  up  the  chimney  with  greater  ea^ 
and  facility  i  and  expanded  by  another  cord  when  it  is  at  the  top 
of  the  floe.  The  remaining  partg  of  the  apparatus  ate  #  numbet 
of  rods^  each  Kaving'a  brass  socket  at  one  end/  with  a  notch  at 
hole  through  it>  and  a  spiing  on  the  other  end  with  a  6mall  pia 
on  its  outside,  which,  in  joining  the  rods,  rises  through  the  hole 
la  the  socket  and  retains  them  together.  The  rodd  are  made  of 
liiccory  vrood^  an  being  most  flexible  and  best  adapted  for  the 
purpose. 

The  method  of  using  the  machine  is  by  first  entering  the  upper 
part  of  it,  with  the  brushes  closed  and  fixed  on  one  of  the  rods, 
up  the  chimney  j  a  second  rod  is  then  fixed,  and  the  whole 
i^ised  {higher,  and  so  on  in  succession  until  it  reach  the  tcup. 
^Hie  string  extending  from  the  brushes  to  the  bottom  is  then  to  be 
pulled,  which  causes  them  to  expand  to  the  width  6f  the  flue;  and 
beipg  then  drawn  down,  they  bring  with  them  the  soot  which 
adhered  to  its  sides.  The  rods  are  separated,  as  the  machine  is 
caused  to  descend,  by  means  of  a  proper  key. 

Observations. — The  machine  here  described,  we, doubt  not, 
saay  be  made  use  of  ^ith.  no  inconsiderable  success,  as  a  graeit 
i^roportion  of  the  whole  number  of  chimneys  may  certainty  be 
weU  cleansed  with  it :  we,  therefore,  hesitate  not  to  recom^i^oeDd 
k  to  general  adoption,  as  a  means  of  relieving  «  great  non&ber  of 
children,  who  are  employed  in  climbing  chimneys  vnder  the  in* 
spectibn  of  unfeeling  masters,  from  that  state  of  misery  and 
ivrekhedness  to  which  they  are  reduced  by  such  a  disagreeaMe 
and  sometimes  dangerous  operation  5  and  we  hppe  the  public 
.vill  be  disposed  to  welcome  the  inventions,  and  reward  i\tt  laud* 
iflbte  eildeav^iurs,  of  those  who  apply  themselves  to  so  benevolent 
a  purpose,  as  that  of  diminishing  the  number  of  infam  victims 
which  fiiil  a  sacrifice  to  the  hardships  and  inhuman  treatnWnt  they 
aufifer  in  such  a  barbarous  employment;  and  thus  restoring  a  con- 
siderable number  of  fellow-creatures  from  the  lowest  pMible 

.  atate  of  degradatieai,  of  which  this  cocttitry  admrts,  to  tiittif  fia* 
Hiral  rank  in  civil  society,  by  rendering  the  occupation  tfiflUir 

.  altogetter,  or  in  a  great  measure,  unnecessary. 


Dnaiptbm  cf  an  ImenJtwn  to  sHure  tha  PanneU  of  hturn  ahd 
tFindaW'Shuttersfrom  h^kig  tici  oui  llf  Househreak&ri.  My  JlAv 
Joseph  l>AVts.— TVonj.  Sec,  Arts,  Vat  X^f. 

:.,  Mm.  BavMi's  method  of  acooaipiiahmg  this  object  is  b^  intr^ 

.  dteai^  tempered  steel  wires  throogh  the  stiles  and  pannels  ot  ttie 

whidowi-shutter  dt  door,  at  tiie  distance  of  aiwQt  tiaree  inetei 

irMb  each  other  >  winch  not  only  adcb  to  tbrse^oo^y  hot  i^ 

X  2 
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ifi  Example  of  the  VHbiy  of  ft  Series  ih^findirtgn  Fluent » ' 
ci>utributes  greatly  to  the  strength  of  such  door  or  shutter.  -  Mr* 
D.  likewise  sent  the  frame  upon  which  th6  shutter  was  laid  to  he 
bored,  along  with  his  model,  to  the  Society  j  and  which  has  two 
upright  pieces  of  wood  or  metal  on  one  side  of  it,  through 
•which  the  borer  passes  in  oixitr  to  cause  it  to  act  in  a  proper  4if 
rectipn  on  the  pannel  when  it  is  laid  upon  the  frame. 

Ohservaiions, — ^This  is  a  very  simple,  easy,  and  doubtlesft,  w 
IQost  pases,  a  very  effectual  method  of  preventing  the  evil,  aft4 
redticing  the  number  of  depredations  committed  in  this  manner^ 
0Qd  it  merits  general  adoption. 


An  Example  of  the  Ulility  of  a  Series  in  Ending  a  Fluent,     By  « 
Correspondent.^^Phil.  Journ.  No.  gS. 

The  fiuxlonal  equation  proposed  Is  fxyx^(x*'^y^)T=fnxy, 
pnd  y  being  put  =  a -f/^x^+cj:* •+-...,  b  is  found,  by  a  method 

which  has  no  particular  novelty,  =  —,  c=zh^'\-  -^  ,  d  =  2l^  -{• 

when  we  have  a  particular  determination,  such  z^  fxy  xiizn  x, 

-  'we  may  obtain  an  equation  between  x  and  a,  whence  either  of 

-them  m^y  be  found  from  the  other ;  that  is,  ^ax-i-^bx^+^cji^ 

2n 
.  4-.  ,.i=:w:  beoce>  if  x  beccxaes  very  small  i  azz^  ^  and  if  a  is 

X 


-evanescent,  ^  [  x -^  ^^^^  +  j^^^^^  4-  ^^^r^^^ 


^^i 


+ 


.,.)=.. 


'  Observations. ^f^We  do  not  altogetlier  approve  of  the  obscuie 
and  enigmatical  manner  in  which  this  anonymous  author  has 
brought  forwards  his  investigation  i  by  giving  his  paper  a  mathe- 
matical title,  he  has  called  the  attention  of  mathematictans  to  a 
subject  w^hich  is  of  little  or  no  mathematical  importance.  We 
"have,  however,  read  this  little 'essay  with  no  inconsiderable  inte- 
rest, as  we  happen  to  have  perused  the  work  whioh  seems  to  have 

*  given  rise  to  tt\     The  problj^m,  pf  which  a  complete  apd  general 

*  solution 'is  here  given,  appears  to  have  been  abandoned  by  Mr. 
Laplace,  as  presenting  some  insuperable  difficulties:  this  cele- 
fbrated  naathematidan  hav!ng''*i6biy  obtained,  in   bis  Thhrii  de 

*  i* Action  capiilake,  of  which  we  ha^^  already  given  our  readers 
'Sn -account,  sonae  very  imperfect  approximations.    Mr.  Lapiaoe 

( Jl|s  jcon^dexed  the  depression  )o£  mercury  in  v^  xwrnW  sdA  ia 
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maes  for  Ending  the  Sirmg^  of  1%n^.  2# 

^de  tubes:  when  we  examined  hU  essay^  we  imtigined  that  he 
meant  to  include  all  tubes  whatever  in  the  two  descriptions  of  niip- 
row  and  wide«  since  he  has  said  nothing  of  any  others  3  hence 

'we  were  v^naturaUy  led  into  a  misconRtruction^  which  we  have 
already  corrected.  But  we  havq  the  satisfaction  of  finding  our 
general  opinion  of  the  inaccuracy  of  Mr.  I#aplace*s  approximation, 
confirmed  by  the  correct  solution  now  aftbrded  by  this  author, 
: supposing,  as  we  are  inclined  to  do,  that  he  has  committed  no 
^rror  in  his  calculations.  Thus  for  tubes  six  tenths  and  four  tenths 
of  an  inch  in  diameter,  Mr.  Laplace  calculates  the  depression 
'.0038,  apd  .0136  respectively,  while  the  experiments  of  Lord 
Charles  Cavendish  had  given  .005  and  .015;  and  the  present 
author  concludes  that  the  numbers  ought  to  be  either  accuratdy 
or  very  nearly  .0044,  and  .0152  5  and  his  method  is  so  much 

^  more  direct  than  Mr.  Laplace's,  that  ii  seems  to  be  far  less  liable 
to  error. 

This  anonymous  author  has  also  mentioned,  as  a  solution  of  ^ 
particular  case  of  his  general  problem,  a  formula,  which  had 
before  been  made  public  in  a  former  number  of  this  work,  and 
which  we  think  he  must  have  seen  before  he  wrote  his  paper :  It 
is  true  that  he  does  not  claim  any  originality  in  this  case  5  but  It 
might  perhaps  have  been  more  candid  to  have  referred  to  the 
Betrospect  for  the  assistance  which  he  had  derived  from  i^  * 


Practical  Rules  for  finding  the  Strength  qfl^mler.  deduced  from 
Dr.  Young's  Lectures.  Communicated  by  a  Correspondent,'^ 
Repertory  of  Arts,  No.  81,  Second  Saries. 

1.  To  find  the  number  of  hundred  weights  that  will  break  a  ' 
^  beam  of  oak  supported  at  both  ends. 

Multiply  the  square  of  the  depth  in  inches  by  one  hundred 
tunes  the  breadth,  and  divide  by  the  length. 
'     Notes,  3.   From  |  to  |  of  this  weight  may  be  safely  supported 
in  practice. 

2.  If  the  wmght  be  equally  divided  throughout  the  beam,  the 
strength  will  be  doubled. 

3.  Fir  is  probably  a  little  weaker  than  oak. 

IL  To  find  bow  much  a  l^am  of  oak  or  fir  will  sink  when 
loaded  in  the  middle. 

Multiply  the  cube  of  tiie  length  in  inches  by  the  g;ven  weight 
in  pounds,  divide  by  the  cube  of  the  dept^,  and  tenmiliioD  timet 
.  the  breadth. 

Notes.  1.  This  sinking  is  UMfependent  of  any  fixed  aetti«|;  o^ 
the  wood,  which  will  of(ea  be  occasioned  by  it :  and  the  i|t«$gn* 
larity  of  the  wood  will  ollten  cause  the  sinking  itself  tp  be  at  lea^ 
•  twice  as  gr^  aa  tbe  C2teul8tk>».. 
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jei  WthifffrJMmg  ike  Strength  of  Tifnbtir. 

2.  The  rule  is  the  n^st  correct  for  fir ;  oak  sinks  a  little 
Biore. 


Observations, -^Thes^  rules  are  probably  as  correct  ai  tbenatnie 
of  tlie  subject  would  admit,  and  .the  latter  ire  believe  to  bi  new,  at 
least  in  its  present  form.  But  as  we  regard  the  former  as  insufBcient 
to  affori  a  pascal  n^an  as  much  information  relative  to  the 
comparative  strength  of  timber  as  may  enable  him  to  .woik  with 
judgment  in  common  cases>  we  shall  add  the  results  of  a  few  ex^ 
periments  qo  the  subject. 

A  beam  supported  at  both  ends  on  two  props  will  carry  twic6 
as  much  when  the  ends  beyond  the  props  ai-e  kept  from  rising,  as 

-when  it  rests  loosely  on  the  props>  and  will  sink  only  one  fourth 

a9s  much  with  an  equal  weight.    And  when  compressed  endwaya, 

JU  stcen^  is  diminished  j  but  when  stretched  in  the  same  dureo-^ 
tion,  it  is  increased. 

The  strength  of  a  beam  when  the  weight  is  suspended  in  the 
Bolddle  between  the  two  supported  ends,  is  to  the  strength  of  the 

^  s^me  when  the  weight  is  laid  nearer  one  end  than  the  other,  as 
the  square  of  the  whole  length  to  four  times  the  product  of  the 
distances  of  the  weight  from  each  end. 

Thestrenglhofa  rectangular  beam,  in  an  inclined  position,  is 
to  the  strength  of  the  same  beam  in  an  horizontal  position,  to  re- 
sist a  vertical  pressure,  as  the  square  of  the  radius  to  the  square  of 

,  the  cosine  of  elevation.  And  ^ny  rectangular  beam  will  support 
a  greater  weight  when  either  of  its  diagonals  is  in  a  vertical 
position  than  when  it  is  placed  flat  on  one  of  its  sides.  - 

When  a  beam,  the  vertical  sides  of  which  are  parallel  planes, 
is  fixed  at  both  ends,  it  will  be  equally  strong  throughout^  if 
either  the  tops  of  those  sides,  or  the  bottoms,  or  both,  be  ter« 

;  minated  by  ellipses* 

The  strength  of  a  cylindric  beam   is  to  the  stnfngth  of  ode 

'Whose  section  is  its  circnrbscribed  square,  as  ^  of  the  area  Of  the 
circle  to  that  of  its  circumscribed  square.  Hence,  when  the 
Strength  of  the  one  is  known,  that  of  the  other  is  Easily  ascertain- 
eel.  It  may  be  of  some  practical  utility  tg  observe  that  the 
strongest  rectangular  beam  that  can  be  cutout  of  a  given  cylinder, 
is  that  of  which  the  squares  of  the  breadth,  and  depth/  and  die 
square  of  the  cylinder's  diameter,  are  respectiviely  as  the  iHimbers 
1^;  9,  and  3  :  and  the.  ratio  of  the  breadth  to  the  depUi  wlH  b& 
that  of  1  to  ^,2 ,  or  nearly  as  5  to  7,  or  still  more  li^tiy  as  that 
bf  12^  to  17.    And  if  the  diameter  of  the  cylinder  be  deik>tedby  d^ 

^th»  side  of  a  sqoare  beam  cot  from  it  would  hed^'ftitld\/2l 
Its  solidity  woi^ld  be  to  that  of  ^the  strongest  beam  cut  from  tiio 

'saiiie  cyjinder  as  |  <f*  to  f  4*  ^2^  or  as  J  to  |  v'^  <>r  as  5  to 

^4  '714045',  while  hs  strength  would  be  to  tlMit  of  the  stroo^t 
>eam,  as  {d^iy  to  rf^l  x|#,  or  H  i  Va^t^l  %/%  ■»  ^^ 
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99fllI>to  3849.    1*^'is*  however,  sapposes  the  Icilcrum  to  be  at  (be 

iurfaoe  of  the  beam  instead  of  being^  at  the  middle^  a«  it  actfiaHf 
^oald  be  :  and  therefore  in  that  case  it  is  not  strictly  accurate, 
yet  k  is  sufficiently  so  for  any  practical  purpose. 

We  have  seen  it  stated,  though  we  do  not  recollect  preciseif 
upon  what  authority,  that  the  strength  of  a  beam  of  oak  is  ta 
that  of  a  beam  of  fir,  of  the  same  dimensions^  as  9  to  8. 


^H  Essay  on  Sir  Isaac  NewttnC s  Demonstration  of  the  general  Pro* 
perty  of  the  Lever,  with  an  Application  of  the  same  Principles  t^ 
the  Case  of  parallel  Forces  acting  on  a  straight  Lever.  JByi 
Olinthus  Gregory,  L.L.D,  of  the  Royal  Military  Academy i 
Woolwich, — Repertory  of  Arts,  No,  ^2,  Second  Series,  ^ 

At  the  commencement  of  this  essay.  Dr.  Grecor}'  remarks, 
-  that  the  importance  of  estjiblishing  the  fundamental  principles  of 
mathematiod  and  mechanical  science  upon  unobjectionable 
grounds,  and  demonstrating  its  leading  theorems  with  perspicuity 
sod  simplicity,  has  induced  several  eminent  philosophers  to  direct 
their  attention  towards  the  attainment  of  Jk  satisfactory,  yet  not , 
comi^ieated  demonstration  of  the  general  property  of  the  lever. 
Bat  the  demonstrations  which  have  been  oftered  at  drfferent 
times,  from  the  first  advances  of  mechanical  science  to  its  present 
ftate,  have  all  been  objected  to  by  one  author  or  another.  As 
the  demonstration  of  our  illustrious  countryman.  Sir  Isaac  New-*- 
ton,  appeared  to  Dr.  G.  to  be  more  simple, ^more  obvious,  and 
nore  satisfactory  than  any  other  with  which  he  was  acquainted^ 
he  has  presented  it  to  the  public  in  a  shape  rather  different  from 
any  in  wliich  it  had  previously  appeared  j  that  he  might  ''  more 
feadHy  shew  its  application  to  the  case  of  parallel  forces  acting  oi> 
a  strait  lever  (an  application^  which  it  has  been  supposed  it  would 
not  admit,  except  by  a  bare,  induction),  and  more  easily  defend  it 
against  the  most  plausible  objections.'* 

Besides  the  knowledge  of  the  celebrated  theorem  of  the  paralr 
tekgrctm  of  forces  and  of  statical  composition  and  resolution,  the 
demonstration  of  Newton  requires  the  admission  of  only  two 
fkfinciples,  which  may  be  stated  in  thefonn  of  lemmata,  thus  : 

Lemma  1..  In  every  system  of  an  invariable  form  we  may  sup- 
pose powers  or  forces  to  be  applied,  without  changing  the  efiecti 
alaay  points  whatever  in  the  Uney  of  their  directions. 

'«  This  proposition,*"  the  author  observes,  f  *  is  so  evident  as  to 
be  adopted  without  either  proof  or  illustration ,  by  many  writers 
«ft  the  theory  of  mechanics.  Indeed,  it  must  be  very  manifest, 
#Hit  (admitting  the  coovemence  of  application  in  all  to  be  alike), 
y  any  body  be  acted  upon  by  a  force  pushing  against  it  by  means 
ff  sok  infiextUe  bar,  the  eflfect  will  be  the  same  upon  the  body  at 
whatever  point  of  the  bar  the  force  be  everted,  the  directions  of 
'4 
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j^    Jh*  (Sf^^%vf]f"s  JEfwy .0|t  'the  general  Properfy  6f  ihe  Levet. 

the  bar  and  of  the  f(Mce  cobciding  ^  and  when  the  body  is  acted  upcv. 
by  a  straight  inext^i?sible  cord,  t!ie  effect  will  be  the  same  at. 
whatever  part  of  the  cord  the  soliciting  force  acts  :  it  being  sup- 
posed in  eitheif  case  that  the  force  is  not  employed  in  part  in 
iapporting  the  bi*r  ou  cord.*'  After  proceeding  a  little  farther  in 
confirmation  of  this^  the  author  states  his 

Lemma  2.  Equal  and  contrary  forces  acting  perpendicularly  at 
the  extremities  of  two  equal  arms  of  an  angular  lever  (or  two 
CjQual  radii  of  a  wheel)>  will  prevent  it  from  turning  upon  its 
fulcrum  or  centre  of  motion. 

*'  This,"  he  observes,  "  is  a  legitimate  deduction  from  ther 
doctrine  of  moments,  in  which  it  is  affirmed,  that  the  sum  of  the 
moments  of  forces  which  tend  to  produce  rotation  in  one  direc- 
tion, is  equal  to  the  sum  of  the  moments  of  forces  which  tend  to 
produce  rotation  in  a  contrary  direction,  when  the  forces  are  in 
equilibrio.  for  the  forces  being  equal,  and  the  perpendicular 
distances  of  their  directions  from  the  fixed  point  being  equal 
also,  their  products,  that  is  to  say,  the  moments^  are  equal  like- 
wise, and  the  equilibrium  obtains/'  Jn  order  to  satisfy  the  more 
scrupulous  reader.  Dr.  G.  subjoins  a  simple  and  perspicuous  de- 
monstration of  tliis  lemma,  and  then  proceeds  to  apply  Newton's 
demonstration  to  both  bent  and  straight  levers,  in  the  three  fol-, 
lowing  propositions ; 

Proposition  I.  Any  two  forces  acting  upon  a  bent  lever  in 
different  directions,  but  in  the  same  plane,  will  be  in  equilibrio,  if 
they  are  to  each  otlier  reciprocally,  as  the  perpendiculars  let  fall 
from  the  fulcrum  upon  their  directions. 

Proposition  II.  If  parallel  forces,  acting  perpendicularly  upon 
a  straight  lever,  keep  it  in  equilibrio,  they  will  be  to  each  other 
reciprocally,  as  the  distances  from  the  fulcrum  at  which  they  act. 

Proposition  III.  Any  parallel  forces  acting  upon  a  straight 
lever,  will  keep  it  in  equilibrio^  if  those  forces  be  to  each  other 
reciprocally  as  the  distance  from  the  fulcrum,  measured  on  the 
lever,  at  which  they  act. 

As  each  of  these  propositions  naturally  includes  two  cases : 
when  the  forces  act  on  different  sides  of  the  fulcrum ;  and  when 
they  act  on  the  same  side  of  it ;  Dr.  G,  adapts  two  figures,  to 
each  proposition,  and  demonstrates  them  in  a  very  satisfactory.  . 
manner. 

The  objections  which  have  been  urged  against  Ne\yton's  de^ 
roonstration  are  then  considered,  and  he  conceives  they  may 
all  be  reduced  to  three  principal  ones,  which  he  hopes  will  be 
deemed  of  little  weight  when  the  preceding  lemmata  and  pro- 
positions are  duly  considered.  These  three  objections  are, 
1st,  The  principle  of  equal  forces  actiiig  perpendicularly,  but 
in  contrary  directions,  at  the  extremities  of  equal  arms  of  a 
lever  and  producing  an  equilibrium,  cannot  be  admitted,  since 
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JDr.  Gregory's  Essay  on  the  general  Property,  ofihtJLeaer.    89 

^We  are  supposed  to  be  totally  ignorant  of  the  elSfects  of  weights 
or  of  forces  upon  any  lever  j— this,  the  author  of  this  essay 
regards  as  an  unnecessary  supposition  5  as  it  is'  only'Some  such 
preparatory  knowledge  as  this  that  can>  in  general,^  induce^  a 
student  to  undertake  the  investigation  of.  that  invariable  rela* 
lion  ^hich  subsists  between  forces  acting  upon  a  .lever  at  any 
distances  from  the  fulcrum^  and  in  any  directions.  Besides 
this,  every  theorist  who  would  enter  •  upon,  this:  investigation^ 
must .  be  supposed  to  possess  a  previous  acquaintance  with  the 
usual  theorems  relative  to  the  com|)osition  and  resolution  df 
forces i  and  therefore  be  prepared  to  admit  the. truth  ofv  the 
second  lemma.  He  ought  likewise  to  be  aware  that  these 
theorems  are  extremely  confined  in  point  of  utility,  while  they 
are  restricted  to  forces  acting  simultanexjusly  upon -a  physical 
point;  and  that  their  most  essential  service  in  ihe  science  of' 
mechanics  arises  from  this  circumstance,  that  if  several  force* 
act  upon  difierent  parts  of  a  body  at  tbe  same  time,  and  keep 
it  in  equilibrio,  they  are  such  as  would  maintain,  the  equili- 
brium when  acting  at  the  same  point,  provided  their  directions 
continue  respectively  parallel.  .        ^ 

2dly,  Dr.  Hamilton  has  objected  to  Newton*s  demonstra'* 
lion  because  it  depends  upon  this  supposition,  that,  wh^n 
from  the  fulcrum  of  a  lever  several  arms  or  radii  issue.out  in 
^^ifferent  directions,  all  lying  in  the  same  vertical  plane,  a  give^ 
weight  will  have  the  same  po\^er  to  turn  the  lever,  from 
which  ever  arm  it  hangs,  provided  the  distance  of  .the  line  of 
its  direction  from  the  falcrum  remains  the  -  same.  Dr.  G.^ 
however,  observes  that  the  inadequate  conceptions  arising  from 
confining  the  attention  to  one  kind  of  force  only,  viz.  weight, 
would  be  avoided  by  substituting  for  it  the  consideraticm  bf 
forces  in  general ;  and  that  Dr.  Hamilton's  objection  is  re* 
moved  by  Sjejirst  lemma.  He  also  adds,  "Indeed  it  is  not 
a  little  curious  \hat  Dr.  Hamilton's  own  reasoning  seems  to 
contain  a  reply  to  the  objection  he  advances:"  and  then  6b* 
tains,  from  a  demonstration  founded  upon  the  same  reasoning; 
two  equal  rectangles,  which  are  '^  obvious  measures  of  equal 
tendencies  to  produce  rotation.'*  ,  ■    ■  ^ 

Sdly,  It  has  been  objected  to  /Newton*s  demonstration,  as 
wanting  universaliiy,  in  not  being  applicable  to  parallel  forces 
acting  upon  a  straight  lever;  tliis  objection  is  removed  by  die - 
second  and  third  of  the  foregoing  propositions. 

Observations, -^ As  this  tl>eorem  is  one  of  the  principal  of  those 
which  constitute  the  basis  (rf"  mechanical  science,  *a  short  account 
of  what  has  been  done  in  endeavouring  to  demonstrate  it  upqji 
clear  and  self-evident  principles,  will  probably  be  acceptable  to  a 
.great  part  of  our  readers  f  we  shall,  therefore,  subjoin  a  brief 
sketch  of  some  of  the  chief  demonstratiops  that  have  been  pub« 

NO.  18. — jou  T.  .  P 
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l!ft<^tf^ld<ifl  is  ibilfii^d  b^  U^  3iiitit>oliliolli  IttHl  If  a  ftutta^inr  W 
mil^v«^|Ms  ^  bddl^  bi)  iuij^ddl  fifK^  tii^  i»M  of  li  19^e^>  irfl 
IfiMilisl^i&^iftbm  eakilk  dlia'}  thek  ligildiki^  to  aWlieiM  UMk 
m^mk  mMk  lit  AilcfXMih  Wm  b§  yft^saftll^  Bs  K  ^cNiild  W  If  A^ 
t^^iill  idkHSM,  ^iid  iiiiltl^trtid  ffbj^  k  {Mfit  ^ftMl&  is  sihsra^  fh 
Ifiefiafditietltwaia  Ml  tiife  tfdibh  (tf  stfii|!eH^i4^,  add  «»ttMer^  ib 
m  dSkdUm  d^fa-e  ^^ra^irttj  df  fdlt!i6  Bodies.    ^\k  m^pcMi^M, 

l^onlR^deii  ii^  ft  E^  Be^a  i^^^dba  I^M«M6dt«ls  O^mnmk' 
IMSiVRis  as  iinpcnecc* 

tlk^  Vi^e  iM  ISi^^fafs  tfiaft  that  '6f  AkcbMfed^,  biilt  ^  ft  dl- 
fhiii  ^A IM  Rbt^  ^ttfeor^^  "dshmmiflt^  the  tio^Miftfto  cetfJEr^  c^ 
^gravity  of  two  bodies,  which  itself  imd^  ilKraiMmfti^^  lis  It 
m$mfyVAf^krbititoiti  Hhe  geftoM  fMpitty  ti^f  the  iisVer>  it  w^ 
i^#lthMtlt8'<«j^cldt^. 

0M&»v«ay  uSt  iMi^EHi  matlfeh^tlei^hft  him  (brnfen^imi^,  bjr  ch^- 

e-  the  Mtb  of  A]N:hlm«de8*6  d«^ru9«feMtlbti,  «b  i«n<lkir  Its  diifl!^ 
i^iinrfriib,  tuft  '#!diodt  suc^into.  He  IhM  f^rt$^4%es  b^e  ^  Ms 
oifby  in  whfirli^  tafies  fik  ^nt^  that,  Wheh  t#o  i^tuA  «bd&tSi 
ftre  Wi{ietiaei  IMft  thfe  ^rms  of  i  i^H^,  that  Whicih  is  ftiiffa^ 
fmlh^e  McnMI  wlQ  hive  tU^jgreMi^tfel^  7li  bsfiisikig  the  ^mt 
td  tibti  on  fis  Iblchim.  Td  (his  It  has  h6tfa  «li$«did,  thit  it  1^ 
t«ithg  the  deisttoiTstradtyh  ^(ton  a  fiwt  tUift  is  to  \ft  ffTotttd  1^  it^ 
iMid  e^eb  iiKiepeiidenr  of  this  hTt&|;u]aritjr,  dllk  vmS6h  1i%%bolfid  ti3t 
ify  flS^h  sti^Sf  his  Aettitoifttratioti  fe  very  teJdMis  ahd  ^tottk,  liiffl 
!f&dsti%  ^hien  €hi^  irinfs  of  theT^Ver  lire  ci^ttlenfiMiU^. 
^  .  Jli!i^^r^*b  ^moo4!rdiioa,  giir^b  in  Ms  Acimhi  tf  Netmn^s 
V^s&pky,  isahi^SMBOtisider^i  as  iftiJiMhdt )  as  he  has  limited  life 
truth  of  this  gei|^c|^^  property  from  an  iildtr<*t{ve  ^t6^^,  ^d  h^ 


iHK>t  dkl^aga  It  iJb  m  e^  where  tiife  drcns  of  ii  tel^  are  iiiebm- 

*<bi^flsui4ble.    -^ 

pears  to  be  founded  open  self-eVld^t  firiti^!i$s>  «id.hi%  i^^MMfiis 
ing  Ujpon  them  correct ;  btit  as  the  investigation  is  long  and 
ledi^u^,  and  Ihcludeb  several  cai^s,  it  has  h^eti  regMrd'ed  Ss  w^nt- 
liig' a  siiffidfetft  degree  «f  sinopcltjr  tb  rfettd^rtt  ijfi^ibxA 
fcteppentary  treatise  of 'biechani(^9. 

.  Dr.  mM^on;  in  hh  Essayi,  ttfttfr  '«i!^^x«i%  ib  KT^wt^li  %- 
tnofts&atiw,  as  well  ,iii  to  i^veM  df  those  liotfted  aB6t^;  ^i^d« 
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4i^  4SiHp»^^  ^^mik^iK^m^mj^^  ar#r/:<iv-  ^v 
pt'hh  s^i  nj^qjj^  i^wmm^  ^^i^#m!%  «fi»»  t^^  pr^pp^^i(a)> 

forces  act  at  dificrent  poiDts,  and  therefor^  tb(^  hIp^Ib^j  9^ 
applied  by  the  aotlmr,  is  certainly  not  applicable.  If  in '  tliis  de- 
monstratigD  we  syppose  a  plain  body,  in  which  the  three  forces 
aict,  instead  of  simpler  alever,  tlien^the  three  force*  l>eing''actnalfy 
directed  t^lhf  s§pe  point  of  th^bo()y^  the  body  \vqnl()  ^  at  re^t. 
fiu't  m  reasQhii^  froft^  this  Xp  the  case  of  the  lever,  tte  ^ame  dif- 
ificnlties  would  arise,  as  in  the  proof  of  Sir  I.  Newton.  But  ad- 
Witting  ^m  aj},|[^f  pl>j§P^^s  pould  b^p  reqioxed,  |he  dcfno^^a- 
{^qoi  ^4^  11^1)^0  .any  tVo  of  tl^e  forces  are  parallel.  Another 
-■-Taog^ff^jtjpi)  (s  fQUi)4<^  ^f9^  I'^i?  principle,  that  If  twp  noq- 
Stic  fcijpi^i^s  fi^t  >vitij  e<iui^i  quantities  of  motion,  they  will,  f^t't^r 
ipaft,  cp^tinp^  ^  {fr§t  i  ana  hence  it  is*  concluded^  that  if*  a 
jy^  ]9fhi.cb.  1^  1^  !^^j|j|>Ff<)  y^  put  in  motion,  the  n^bdons  of  the 
t^9  lH)di^  i^^t  |>^  <^P^1  >  i^^  t^i^^e  the  pr^ssor^s  of  Ht^^ 
\^^^  HF^^  i^  ^^P''  ^^  ?^l^^>  ^9  P^^  ^^  ^°  motion,  naust  be  aa 
fe«jf  lP9jiQH;?.. ,  HoMT  t^j?  if  f  o/npfinpg  the  eflfeicts  of  pressure  aiid 
fliptio^,  tlijp  ri^^tipii  ftif'th^  ^easpres  of  which,  or  -^rhether  they 
#dpif  <tf  W^  ^^tipja^ .  i^e  anP  totally  uqacquainted  writh.*'  Mr. 
Yipce.  I^ep  prof^ds  tp  popplete  the  demonstration  of  ATlchi|nedeB» 

Sy  pfovJQg  the  princi^li^s  upon  ^hicb  it  depends.  However,  we 
p  p^  ^in]f:  t^at  tj^i^  .^emppstratipn  yet  possesses  that  high  d(egree 
9f  pjii^^ir^s  d^  finiipUcity  ^l^ich  the  learned  Professor  aeems  to 
attribute  to  it. 

ftr.  ffuiion,  in  )xi3  ^athmgiicql  an^  Philosophicdil  Dkti(mary» 
Ifti^  |^i|T£%>  pl^fve^^  t^at  writers  on  mechanics  commonly  dp- 
.^^ti^at^  t))e  genj(^ral  property  of  the  lever  in  a  very  absurd  manner, 
Yiz.  })y  swpppsiug  t))e  fontrary  :  that  is,  they  demonstrate  that  a 
fe^  iif  9S'  }^i  V  9^]^i^g  it  tp  b^  in  motion.  He  then  3dd8> 
<'  I  ^s^  ib^f<c^  giye  h^  9  i^ew  and  universal  demjcmstration  pf 
the  property,  oq  tliip  pujr^  prlpciplef  pf  rest  ^nd  pressure,  or  ior^e 
&^y»*  Tbi/^  pey/  dmonstratiop^  however,  is 'e&>^ntiali/  tba 
(9.^^  ]if)  pnp^lp  9^  P^*  IJCatnilton's  (a  circumstance  with  it^hich 
1f^  pv^^SIBM^  W'  ^uttoo  ws^  unap^u^inted)  j  and  i^j  tbe^efore^ 
i^i^le  tp  tjtv^  jtajpote  ohject^n^ 

u4ll^^P'f»  J'rpXJVf  and  Fof^eBer,  have  likewise  |^iven  demon- 
fitr^tipns  j  bii^t  t^^  capngt  b^  regarded  as  free  from  objections^ 
ihong^  we  jbiMii^  Jfi9lt  rooip  tp  dilj^te  upon  thfsm  here. 
Xp  the  ing^ious  find  learped  author  of  the  present  Ess|iy,  tj^e 

fGQQU^tr^liog  pf  i^fw^>ii  iq^iearect  to  de^rve  the  preference} 
d  |i@  jliifqrxj99  ]9S  Um^  ''  t|ua  professed  objects  of  this  pape;r  are  |o 
%i4]^|^i^|Ai|^  )>y  N^wtou  frpu^  o)>j^,tivoa^  ^d^ 
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90    Mr.  BerxeGittls  pr9p6ied  Tmpnvemints  eftheSfygrfmeier. 

•  shew  tbat  they  apply  to  stni^t  at  well  as  to  bent  leveri/'  VT^ 
think  be  has  not  laboured  in  Taip.  Indeed,  his  application  of 
these  principles  to  the  straight  lever  seems  so  simple^  obvioua. 
and  satisfiKtory,  that  it  may  be  thought  rather  extraordinary  it  haa 
never  been  pointed  out  before,  by  those  who  have  previou^y 
treated  on  the  saooe  subject.  Oh  the  whole,  we  are  very  glad  ti> 
see  o6r  illustrious  and  incomparaUe  countryman  so  ze^ously' 
and  ably  defended. 


\  Proposed  Improvements  of  the  Hygrometer,    By  J.  I^rzeuus: 
From /iis  Pkilosophicat  Journal,  for  ISOQs 

Mr.  Berzelias 'first  makes  some  observations  on  Mr.  Dalton's 
ingenious  researchps  relative  to  the  quantity  of  water  contained  in 
•  the  atmosphere,  and  on  Mr.  Daltob's  table  for  shewing  the  quan- 
tity of  water  capable  of  maintaining  a  gasiform  state,  correspqiid^t 
,  with  every  degree  of  the  therraorheter,  apparently  with  a  view  o^ 
shewing  the  usefulness  and  necessity  of  the  hygrometer  in  expe- 
riments of  this  nature.  He  then  remarks,  that  "  the  hygrometer 
should  express  to  what  column  of  mercury  the  aqr.eous  vapour  of 
the  air  corresponds  -,  and  at  the  same  time  determines  the  absohite 
quantity  of  the  vapour,  and,  the  teniperature  of  the  air  being 
known,  how  much  of  this  vapour  it  can  take  up  beyond  what  it 
already  holds,  and  liow  soon  the  exhalation  ^thereof  can  t^ako 
place.  Our  usual  hygrometers  of  hair,  and  of  whalebone,  are,  in 
this  v  pact,  very  imperfect :  the  results  from  them  are  not  much 
to  be  relied  upon,  having  always  a  relation  to  the  teraperatura  in 
which  the  examination  is  made." 

The  simple  instrument  used  by  Mr.  Dalton,  in  his  Hygrome- 
trical  Essays,  consisting  of  a  long  cylindrical  glass  filled  with  cold 
water,  and  its   mode  of  operation  in  precipitating  the  water  from 
'  the  atmosphere,  are  then  noticed  5  the  temperature  of  both  the 
water  and  tlie  atmosphere  being  determined  bj*^  the  thermometer, 
feut  as  this  method  was  somewhat  slow  and  troublesome,  Mr, 
Berzelius  thought  of  effecting  this  precipitation  by^the  thermo- 
meter itself.  '  For  this  purpose  he  caused  an  bblongated  ther;n6- 
meter  bulb  to  be  made  of  steel ;  to  this  bulb,  a  tube  of  the  same 
metal  about  an  inch  in  length  was  attached,  into  which  a  glass 
thermometer  tube  was  closely  cemented.     The  bulb  is  to  be 
"covered  with  an  oil-case,  and  immersed  in  water>  or  any  cooling 
'  inixtare,'  till  the  mercury  has  fallen  to  the  required  degree  of  tem- 
perature  5  and  then  being  taken  out,  the  bulb  becomes  covered' 
with  a  quiclcly-passing  coat  of  aqueous  vapour  5  and  the  expan- 
'  slve  capacity  of  this  vapour  i*  indicated  with  the  greatest  precision 
by  the  scale  prefixed  to  the  tube.    Besides  the  nicety  of  the  results 
bbtained  by  this  apparatus,  it  also  possesses  the  advantage  of '^*'' 
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fliltting  an  experiment  to  be  made  in  lesi  time  and*  yrltit  less 
trouble  than  by  the  former  methods.  r         _ 

Ohervatumsj'^'We  should  iiave  been  glad  if  Mr.  Berzelius  hai.' 
mentioned  the  thermometer  he  usedin  his  experanents,  as,  without 
a  knowledge  of  this,  little  benefit  can  be  derived  from  his  account. 
We  however  apprehend  that  the  Swedes  make  use  of  the  cen- 
tigrade thermometer  J  apd  especially  as^  on  turning- to  Svanberg> 
*f  Exposition  des  Opiratums  faites  en  Lctpponie^  pour  la  Determine-' 
iion  d*un  Arc  du  Meridian,  en  \BOX,  1802,  et  1803/*  we  find  it » 
there  used. 

•  De  Luc  has  ^henum  that  all  animal  and  vegetable  substances, 
from  their  natural  structure  and  organization,  are  subject  to  con- 
trary changes  in  the  direction  of  their  fibres  from  different 
frariatiohs  of  humidity  ^  and  consequently  that  the  accuracy,  of 
their  itidications  cannot  be  depended  upon  for  hygrometric  pur- 
poses. These  substances,  however,  are  not  all  affected  in  an 
.equal  degree  by  the  same  change  $  and  De  Luc  has  made  choice 
of  whalebcne  in  his  hygrometer  5  Saussure  adopted  a  hbrse-hair* 
Lieutenant  Henry  Kaia^  afterwards  invented  a  new  instrument 
■for  the  same  pijrpose,  uniting  a  greater  degree  of  siniplicity  ^d 
accuracy  than  either  tk  the  other  two  (see  our  vol;  iii.  page  341)  t 
In  this  he  has  preferred  as  a  hygroscopic  substance,  the  beard  tjC 
the  gi^  called.  In  the  Canarese  language,  Oheena  Hooioo,  and 
very  comimon  in  the  Mysore  country.  The  quantity  of  moistme 
In  the  atmosphere  is  pointed  out  in  this  iustrument  by  an  indes^ 
Vith  all  the  accuracy  of  which  the  hygroscopic  substance  is  q^ 
pabl^  :  bow  far  this  substance  may  exceed  whalebone  and  horse- 
hair in  its  suitableness  for  the  intended  purpose,  or  whether  it 
'exceeds  them  zi  all,  we  are  not  prepared  to  say  5  it  is  certainly 
•inferior  in  this  point  to* Mr.  Berzelius's  hygrometer,  provided  the 
.principle  upon  which  this  last  is  fotinded  can  be  proved,  v\%, 
that  the  atmospheric  vapour  is  independent  of  the  air.  Mr.  Ber- 
"ielius  asserts  that  this  has  been  shewn  by  Mr.  Dalton,  while 
'Others  affirm  that  it  is  not  demonstrated  by  any  thing  that  genQe* 
man  has  done.  ^. 


Hisiorical  Accounts  of  the  Steam-engine,  extracted  from  a  Treatise 
of  Mechanics,  theoretical,  practical,  and  descriptive,  by 
Olinthus  Gruoory,  Fol,  IL  5  and  the  Edinburgh  Review, 
No.  XWLArt,  IIL 

Thb  vast  extent  and  importance  of  this  subject,  together  with 

the'  great  and  numerous  advantages  which  thi«  country  deri\^es 

*from  this  roaster-pieee  of  mechanical  invention,  have  induced  us 

to  go  a  little  out  of  our  usual  course  to  bring  the  matter  before 

f^ir  readers;  and  we  hava  therefora  prepared  an  abridgment  of 
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ti 


M  MStMntal  jitmmmi  «£  limm  ntmrn 

Ir.  Gregory's  Treatise  on  ^A$tA^^^\c^i  91114  of  ^  m^^Wt 
vbich  the  Edinburgh  Revie  W£rs«  19  their  criticism  of  Mr.  Hen's- 
U^Hver's  treatise,  barf  iko  gi^H^  pf  tl^  MmniHicu  is  Ibf  1?^  Wfi^ 

laafl^ipg  ^bat  it  is  usoiicf^^rj  tp  dw«}l  upop  tb#  tail^Iy  ]»a|r(  ^ 

|Kis  hi&t<»ry^  alfiea^y  treated  by  D^s^u^^rs  ^d  )us  ibUpwW^ 

#MriT>g  jth^9  period  which  deservf  Bc^iic^  O^e  of  tb^s^^  v^^  l# 
l^aguliers's  account  of  the  method  of  leathering  the  pi^tD§»  9 
^bicb  Wr-  H--  tbii^Jts  h/^  ha^  en?e4  in  sK^tii^  itto||^v«  J^^^is- 
cpvor^d  l^  9(;€ideot.  Another  r^fp^pts  ^h^t  h^  ^y#  ^f  ^  ^^P^ 
^f^&^i  x^^  ty  A(}r.  Pei^ton,  wilii  a  kI^w  pf  ps$:ertftj^ifig  (^^ 
f^nu^^itki^  s^gnitH^e  pf  such  st^i^  4s  wat  gldPfi^y  ^^  f<^ 
wprkif^  ae  «lQg^^4  iz^  r^spoct  ^  liie  qiM»iitUy  of  w^^r  iyf^pm  \^)^li 
1^  w;s^  pr4>dur^,  ^n^  wla^  is  «t^^  to  be  in  ^  r^ip  of  i  j^3^ 
lo  I  ;  %^i  which  Mr.  Hv  fr<^  W*  frigbm>n>  st^t^e^ifwt,  ^ajpur 
lal««  at  ^,S^i  to  1  ^  #i?4  ^  pomiders  «vep  this  ^  !)€  pons  t^W 
ifif^t  fnay  b0  ob«prvi|d  ^  4ob)||  4^  tfa^  ^ost  iioprpFfd  f^figMa^s  qf 
Ib^  preii^t  tun^f  He  also  pppoeiy^  tb^t  ex|i^i»^f  p|  tbi#  9^ 
ft}]^  91^  ^Ata  bll¥e  ^itUr  bqei^  lepqidu^^  pr  re}ate4  ipisi^  |op^ 
ffpd  ia^GMratp  »  m^m^p  ^^  li^^e  d#peA4<mi!»  ^9  ]^  1^91^ 
l^n  th$  results, 

Fjrktiop  and  inerti?  wer^  ^t  tbU  iia^cqm^^ftl^  ^  H^^W^ 
/P9^4  ^>««M  w^icb  the  ei^gine^r  had  tp  oyierppfpe :  apd  spinp 
4ifi*^eot  ]Bio4^  of  condei^satipn  w^^  tri^«  but  wilboi^f  ipuqjs 
4riv9f»t«^  bcjpg  (^iBT^y^d  i>ppi  tbem.  The  water  in  tbis  pi«tpg» 
j^ktmy^  i*  ^#»  a  tis^^  W^>  be^flaa  hot,  ai^  a  coosyi^rfkble  4^ 
|pp^Q  ^  hi^  wa^  e^pepded  in  its  f  vappration.  Spver^  ipiprpT«* 
m^i^j  boweypr,  w^e  ^tt^mg^  jya  the  cqnstructipB  pf  boWefi|, 
llp«ae  of  yhieb  su^ceee^ed  4pd  are  st|U  in  usp :  b^^t  the  grand  0(1^ 
jit^cl^  iras  to  be  sjq^naoupted  by  1^*  W^*  Fr^yious  tp  ]^f* 
Watt's  imprpvifffpen^s,  the  boring  of  tl?e  cylinders  bai}  bie<^  ^)(#* 
iBpted  in  9  y^ry  iipperfect  man  iter ;  and  in  several  pf  tbofie  fjigjnfi^ 
in  which  the  water  obtained  from  the  mines  was  p^d  fqrpp;^* 
densing  the  steam^  this  defect  soon  became  so  much  increased  bj 
iis  corcodipg  properties,  that  it  was  alnaost  impossible  to  keep  t)^ 
piston  tight,  and  in  some  cases  the  packing  was  rammed  so  haid 
fs  to  siistajio  d^e  whole  pressure  of  th^  atp^ofpheinQ. 

Such  w^3  the  general  stat^  pf  this  epginie  when  Mr.  W^^  oti«» 
t^ned  li^  parent  in  l^^dit  ap4  eng^ed  tPg^W4  li^^o^PPH  ^(^  ^^^ 
use  of  his  improved  engines,  on  the  condition  pf  s^qeifipg  one 
third  of  the  advantage  which  should  result  from  the  saving  of  fixel 
in  wooing  Ihoee  of  hi^  ponstru^tion.  idu^h  of  the  in^ri^  ascribed 
to  Mr.  Watt,  for  the  improvement  ip  boring  the  ,cy)ip(ijiers,  Mr.  I{» 
iay$  is  reidly  due  ito  Mr.  WUkipspi^^  ^iAb  ^l^fNa;^  i»  ^  ^^  ^ 
»)06^  of  wbi^t  rpla^pd  to  thp  iroa-fpup<4B«y,  ofigiiBate^.     Xjbp  ji?jj- 
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tbi^f^Vtm  aik^^fed  by  tk  Mr.  €^^itHbdto<!gfi,  ibiiitt  tllb  tiflM 
fSmt  MnWatt  ^in  etigagfed  Ih  britrgitig  f<^war4  bis  improvemetttt, 
ind  <jdtiiltt«micM6d  t6  Mr.  Watt  by^t^ffitsMis^utlttn^bCiedr 
.iAr.Gliii)l^M)raa|;h. 

An  itmapt  had  %^^  O^i&t  bdbrfe  thifi  liM^  t6  4^21(11  !MOt  «F 
ttie  (Mp  miflM  til  CbrttVidl,  by  ft  fi^W  ippitetti^m  of  Savsfry*^  «li« 
gfjie,  i^tiilisbefd  Dt4()k  '^  iippdrahl»  fbr  opehitig  atid  dhlittihgtBi 
ttettiil^ttihtttailib^Mns  by  tiieMii  of  i»ek6  tmd  «^^€!^.    Jft  thU 
ikpf^diMn  It  ^»  pHopoSled  tb  eAp!tjy  the  Ifortte  of  it^m  ttpstn^ 
tivtfy.  With  k  stratum  6f  iir  bet^tns^  it  atld  the  W^^>  to  prkretil 
lb  akMfend^ofti )  ^^Hd  MN-.  Btabiy tjbtattibd  a  patailt  fbi-  his  tmpiol^e* 
IbeUts :  birt  dn^bf  tht  Meath<i>vtt$sel«  bui^tttig  b&fdf-^f  the  d(^m  faM 
IrttailieA  a  sttlRdent  pdiS^r  fdr  th^  InBiixd^  pt[tpf9&^,  sheWett  the 
ftmra«ctitabtiity  of  the  schi^m^^  ihd  it  thf«  abandoned. 
'    Mi-.  HortibloUfcr  thHikfi  that  those  ^h6  hsrvife  atttto^ted  tdt^Stf^^ 
M^te  tl^  defects  of  NMrd6tn^n*B  m^im  htyt  ^msA  in  scaliiig  tbb 
mMatUt  to  be  such  tMiy  a!i  wtmld  c^^  ^  Weight  ib  be  fal^ 
of  about  7i  pounds  for  every  square  inch  of  the  piston  ;  atid  say*, 
th^  th«5  c6Wmari  of  a'atar  sktoti^  tvi«  eqoil  to  that  weight  inde- 
Jjfend^nt  df  both  friction  ^d  inertia,  whteh  wet^  Yeiy  cc^sideri. 
iMe  ;  he^fab  idife,  tttsft  fed  tried  die  vacuiiri  of  several  eo'giiifet 
ft  CdrhtiriH,  «!d  found  that  wh^ch  #a5  least  to  b^r  ^  load  of  1 1.< 
)96dbt!s  on  thfe  ^nart  !rtdh.    Another  «ror  ha^  been  c'omnaittei 
-#fth  rc|[ar4  tb  the  j^t^rt  of  the  counts-weight  attached  to  thfe 
Mb^  ctod  iof  ^e  f^Vifer^  ^hich  htsi  beeh  stated  tb  be  employed  tb 
overcome  part  of  the  pressure  of  thfe  ^tmosphei^  kt  the  return  df 
thfe  ift-olce  df  the  dhghle :  ^  Hloi?  fe  ^«»  //«  «?fltfif/*    It  is  used  for 
tftb  pnrpdteof  i^^tdatihg  tlte  spe^  tff  thef  ehgfne^s  working,  anA 
titth  this  ^rght  dndtfae  end  of  the  le^r<)ti  Which  it  is  phiced  ai^ 
lb  6^  VMftl  l>y  the  ttltaid^nt  ^ccc^ditig  to  circumstances ;  thh 
tttigfe  prirfclpal  of  the*  thiit  t^tJ^re  to  be  attended  to  ih  this  reg«i. 
^bn,  kie,   ''firsts  that  the  pufnp- hockeys  vhall  descend,   but 
%lthout  sn^  fdrce  2ii  Ihay  endattger  the  breakitig  of  the  pumj^ 
YbSk  i  ^dcbnSfy,  that  tibis  descent  diall  nevertheless  ht  as  quick  ^ 
^M^bib;  hm,  thirdly^  ttiHt  it  shall  not  itepedb  the  dischargiid^ 
mnetfcmi  of  the  engine.'*    With  respect  to  the  ^pplicatioii  tS* 
'ftt^hi,  the  old  atmosph^iffc  engine  possesses  one  advantage  df 
%hidi  Mt.  Wrtt's  tingle  engine  dde»  not  admit    Ih  pumping 
^mLt^  etdtii  mine*  ft  is  necessar>'  that  the  speed  cff  dfie  en^ihS 
thbcild  ht  reg^kted  tfccbtditigto  the  itiflux  of  th^  wateV- ^  and  ih 
thb  old  engine  this  fs  oflfected  by  nietelj'  re^ilating  the  fntenshy 
ti^the  ft^,  as  bylhb  thean*  the  fofce  of  t!hc  steam  oti  the  }ov7tt 
IRde  ^df  the  pii^oli  tnay  bt  Varied  frott  an  eqixnibritim  with  thb 
Itfesiiu^e  of  thfe'  atmosphere  to  exceed  it  by  two  ponnds  on  eadi' 
square  inch  of  the  piston,  which,  in  a  Cylinder  of  to  inches  ih 
*itthtt»f,'amohtrts  to  a  forcfe  df  ;^,200  pt/unds.    Thffe'advkrrtege> 
lliWirftvftr, tdlatas  dnlv  to  the  wbrlcing  of  putnps  5  for  sihfee^ts  *|i- 
llkiitlcki  lb  "^  porpOM  of^lvit^  motion  ih  tcdU^work^  it  hlft 
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been  a  ^ideratom  ta  maintain  a  unifidrm  foroe  or  action  OQ  iid 
crank,  in  order  to  produce  the  same  eiiect  on  the  fly.  When  t^te 
cng<me  was  first  applied  for  the  purpose  of  producing^ rotative 
motion,  it  had  not  the  advantage  of  a  double  stroke,  as  at  ]^se$eoi  } 
and  the  mode  of  eqoalizing  the  strokes  was  by  a  rod  whioh  con* 
nected  the  engine  and  the  mill  together,  or  a  ixfeight  laid  on  that 
end  of  the  lever.  This  mode,  when  affiled  to  the  old  -engine,  re« 
quired  that  the  work  to  be  performed  by  it  was  nearly  of  a*  uni<» 
form  nature  during  the  time  of  its  action.  But  Mr.  Watt  accom<r 
tiEK>dated  this  circumstance  in  his  single  engine  by  rendering  tb^ 
discharge  constant,  and  not  liable  to  be  afieclied  by  any  variaticm 
in  the  resistance,  and  checking  the  entrance  of  steam  by  .a  con- 
frivance  that  prevents  the  plenum  valve  from  opening  to  i%i 
greatest  extent.  The  first  notice,  however,  of  a  rotative'  motion 
being  communicated  by  the  steam-engine,  was  about  the  year 
1778,  when  Mr.  Washbrough  obtained  a  patent  for  that  principle^ 
aud  applied  it  at  his  own  works  for  turning  lathes^  and  other 
^purposes. 

The  valve  by  which  the  air  is  discharged,  and  called  the  blow* 
ing  valve,  Mr.  H.  says,  was  not  applied  to  any'  of  Mr.  Watt's 
engines  previous  to  his  going  into  Cornwall,  as  before  that  tkne 
this  operation  was  usually  performed  by  a  temporary  brake  at* 
lached  to  the  discharging  pump.  This  valve  was  first  applied  by 
Mr.  Homblower  at  an  engine  on  a  mine  called  Ting  Tong» 
which  he  erected  for  the  proprietws,  and  not  for  Messrs.  Boulton 
and  Watt,  as  has  been  stated. 

The  most  novel  circumstance  in  the  operation  of  Mr.  Watt^ 
single  engine,  and  which  is  a  fine  accompaniment  of  the  im* 
prover's  principal  object,  is,  that  when  the  steam  has  acted  on  the 
piston  to  the  limits  of  the  stroke,  it  is  permitted  to  re-enter  the 
cylinder  below  the  piston.  *'^  It  generally  happens  in  engines 
erected  for  pumping  water,  that  they  are  calculated  to  go  deeper 
than  the  present  bottom  of  the  mine ;  and  therefore,  if  all  the 
irteam  which  enters  the  cylinder  for  one  stroke  was  to  be  con« 
Sensed,  the  engine  would  act  with  its  whole  power,  and  the  effect 
would  be  to  destroy  itself :  on  which  •  account,  in  engines  thus 
circumstanced,  the  injection  is  to  be  stopped  long  before  the  terr 
mioation  of  the  stroke,  which  leaves  a  residuum  of  steam  at  the 
bottom  of  the  cylinder,  that  proves  an  effectual  banking  to  the 
piston  J  even  so  far  as  to  suppoit  it  when  the  chains  to  which  it 
is  appended  have  become  <jtite  slack  by  the  momentum  givep 
to  the  lever  during  the  action  of  the  steam  on  the  piston .^  •  W0 
.believe  it  was  this  circumstance  that  indicated  to  Mr.  Watt  the 
advantage  of  shuttjng  off  the  steam  from  the  boiler  soon  .after  the 
commencement  of  the  stroke." 

As  the  valve  which  niust  be  opened  at  each  succeeding  stroke  of- 
1}ie  engine,  in  order  to  secure  its  action,  is,  kept  4own  by  a  weight 
iqual  to  the  pressure  of  the  atmosphere^  added  to  the  elasticity  of 
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*Mie\sjeatn  abtft^'that  presstire  ;  and  it  is  necessary  "thit  thi^  Wl¥e 

nhouid  be  opened  as  quickly  as  possible  ;  in  large  engines  fc  j^- 

jqvirea  artonsWenable  foroe  to  effect  it  in  such  a  manner  as  not  Ito 

^rmpe^e  the  performance  of  the  erhgine.     Mr;  Honiblo>^^««)rs 

*fhatvit  w^!?  suggested  to  Mr.  Watt  to  frtake  the  valves  (teuW6,  hy. 

placUig  a  small  one  in  the  middle  of  the  largqr,  'and  H'SWis 

'adopted;  btit  the  difPctrlty  of  keeping  them  in  complete  repdr 

•c?9U5tdihfe  method  to  be  given  up.    In  all  the  best  enghaesa 

Vei^  or  sprhig  was  applied  for  the  purpose  of  opening  tWs 

'.rahre.  •  BotMi.  Jos/  Hornblower  irsaid  to  have  constructed '-dil* 

valve,  pn  ji.nevv.  principle,  in  order  to  efiect  this  purposd  molfe 

*<?<rrhpletely,  and  his  mode  is  here  preferred  to  any  that  had  beeia 

Tpret^otrsfy  in  use^ 

*  •  Such  i)ras  the  state  of  Mr.  Watt's  imprm'ements  and.  of  his 
rfrtgle  engine,  when  nqw  wants  gave  rise  to  new  inveution$. 
iSpme  of  me  Corrifsh  miners  wished  to  carry  their  works  to  a 
fereater  depth  than  could  bes  conveniently  dpne  by  theenghfesthie^ 
in  common  use,  and  Mr.  Watt  invented  his  double-stroke  ^engme. 
<n  the  single  engine,  the  piston  is  connected  to  the  lever  bjr  chains 
lyirtg^on  the  arch  'of  the  mner  end,  but  in  ihii  it  mast  be  cot>- 
nepted  by  a  mode  tbat.vill  render  lie  rod  rigid  in  jts-istctfon  up^ 
Visird  J  and  this  Mr.  Watt  haselfected  by  a  most  ingenious  system 
tiff  trsMisv^rse  joJnts  which  compels  the  rod'taa  tnotion  parallel 
io  Ifself.  *  ^-t.the  other  end  of  the  levera  rod  comieqts  the  niotioft 
of  the  engine  to  a  f?y,  by  the  application  of  one  wheel  fixeij  on 
the  axis  of  the"  fly»  Jfnd  another  on  the  rqd  that  is  connected  -to 
the  fever.  But,  as  shpplidty  js  al^vays  a  desideratum  in  the  conT- 
struction  of  m^cbinerj',  Mr.  Hbinblotiter  gives  the  p.referencfe  td 
«  pimple  cranjt  with  a  fly  of  such  weight  as  may 'have  the  require! 
BjomenWm  ."writfc  a  less  velocity.'     •      ■  '      .     '^.  ^ 

"A;  patent  was  tafcen  gut  in  iTQl*  for 'an  Improvement  *oii' Mr. 
Iltktf^  tingle  engine  by  Rjr.  Jonathan  Hornblovirer  Of  Penrhyn. 
Wis  rraprovemeat .  consisted  -in  obtaining  *  a**  ^e^rtet  power  l^  9 

SompliQated  force  of  the  stenm  thgrp  co3d  be  obtained  t^  its 
fnople  acfioiiin  the  comraoq  mode.  This  Ijr^efftcted  by  the  use  of 
tt^  cylinder^  bf*  different  capacities.  And  Mr.  H.  after  inquiring 
Into  tnc  effect  of  uiing  5teatn  according- tg  each  of  th^tnodei 
eotyipares  the  remits  togetlicr  as  follows:  "  If  w«  obt^  the  ac- 
cuninlated  pressure  ^y  taking  a  mean  of  the  extremes,  we  ^haB 

ftui  Mr.  Wail*i:tp|ataiboB  to  be  ?:JitJ^^»?«20,  Wavroyiafe^' 

,  ■       '  a 

al  the  tVBWtt*tiw<i^  tte  «ti:pkjft,'  TJie  applh^tioii  of  thf  prmcijdf 

^n  |e   — _^^2,1,  ^eaiFing;  t§  Ht  th*  ternaihation  of  £he  . 

idl^it ;  ivhteh:  iD-point  of  advanfafd  tn  hvott  of  thci  doubly  qr« 
\mim,  :m%8i%  1»«  a  pMft  oinft  m^ tosgotedit  iallM  practical 
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fppfication  of  this  principlej  and  which  leeniii  to^ve  been  cnmsr 
]iO<Aed  by  all  those  who  have  taken  up  the  sabjeot.**  Mr.  Horn- 
blower  is  here  stated  to  have  entered  upon  this  project  in  the  yeitf 
17769  and  continued  it  until  he  had  made  a  lai]^  working  model, 
in  which  the  cylinders  were  1 1  and  14  inches  in  diameter;  aa4 
.  that  Mr.  Watt*s  use  o^  the  expansive  valve  had  never  been  put  in 
practice  until  long  after  Mr.  Homblower  had  projectai  the  desiga 
of  his  double  engine.  This  gentleman  also  bad  amHher  patent 
granted  bim  for  an  engine  having  a  rotary  motion  within  itielf*  bf 
Sie  immediate  action  of  steam  on  four  revolving  pistons^  moimtQd 
on  an  arbor  with  a  hollow  axis. 

The  two  improvements  in  the  engine  invented  by  Mr.  Edmund 
Cartwright,  are  a  tight  piston  and  a  condenser  frocn  which  the 
atmospheric  air  is  excluded.  This  bst  b  made  of  at  thi^  copper  a« 
the  nature  of  its  application  will  admits  and  a  large  exteixiai  sui;- 
face  is  exposed  to  the  water  in  order  to  keep  it  at  a  low  tempera^ 
ture>  so  that  when  the  steam  comes  in  contact  with  it  intemalljr 
the  condensation  may  be  produced.  An  engine  on  this  prindpte 
'erected  at  Horsdey*down,  is  said  to  ^ive  great  satis&ction  to  ils 
proprietor^  and  to  perform  its  operations  very  smoothly  and  ef- 
fectually. 

Mr.  Bornblowerthen  concludes  his  subject  with  observing  tha^ 
^'  Mr.  Watt's  engine,  as  it  now  stands,  is  the  work  of  six-^niU 
thirty  years>  and  we  may  hold  it  as  complete  in  its  kind  as  it 
jpottihly  can  be.  It  has  exercised  the  ingenui^  of  the  inventor, 
Desides  frequent  accessions  iroax  the  ingenuity  of  other  men  \ 
ranons  pretensions  and  conceits  no  doubt  will  abound  to  rival  its  ' 
exceUencv,  and  time  only,  the  arbiter  in  human  ai&irs>  will  de- 
termine tneir  fate.  We  would  rather  see  a  laudable  compeliti(»i 
prevail  to  simplify  its  parts,  without  afiecting  the  pnnciple, 
either  by  reducing  their  number,  or  by  dispensing  with  their  costly 
^nish,  or  both,  that  it  may  come  \Wthln  the  compass  of  l|» 
ipiddle  ranks  as  well  as  the  more  opulent  \  and  the  man  who  stip 
the  example  will  desenre  well  of  his  country,"        .       . 

A  communication  from  Mr.  F^rey,  junior,  occupies  the  next 
place  in  the  treatise  from  which  the  above  account  is  taken.  Thit 
is  a  descriptive  account  of  a  steam-engine^  erected  in  18Q2  bj 
Messrs.  Murray  and  Wood  of  Leeds,  who  obtained  a  patent  ^ 
some  improvements  in  what  are  technically  called  the  nox/e^  or 
steam-valveSj  and  for  opening  these  valves  by  a  circular  motipn 
derived  from  the  rotary  motion  of  the  ei^pbiusHhaft  in  the  pre* 
ceding  year  (see  Repertory  of  Arts,  vol.  xvi.  p.  QQS,  of  the 
Hrst  Series).  Mr.  Gregory  has  then  given  some  account  (accord* 
ing  to  M.  Pronyy,  with  a  description  of  all  the  patts  that  are  pecu- 
liar to  one  of  the  simplest  of  the  engines  of  double  effect  whid^ 
were  made  by  fiettancourt,  after  he  had  visited  this  4XHUitry,  and 
had  been  permitt^  to  examine  in  part  the  exterior  of  die  engine 
Mr  the  Albion  MIHf^  constroeted  1^  Mesucs.  Bonkm  and  watt. 
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•M-fvoa  vrbtme  chkf  iinppycnicpt  his  does  not  dlSbt  amfk  in 
it»  esaental  principles,  llie  aotbor  of  the  treatise  has  alio  aiMed 
Mm  aflcouat  of  the  ktie  alterations  made  in  this  engine  by  mI/It. 
Weolf*  But  for  what  relates  to  this  gentleman's  invendons  W 
•hall  vaftr  our  leadata  to  the  first  and  second  volumes  of  this 
^»wk»  pp.  79  aiM  1^7. 

X  Tie  Edmhwrgh  Bmewer$'  Account  of  Steam  ^  enginesv^ 
The  hmMmr  of  inventing  the  steam-engine  is  ascribed  to  the 
Manpiia  of  Worcester,  as  the  iirst  idea  of  it  is  found  in  a  smaU 
work,  entitled  ''  ji  Century  of  Inventions,""  published  by  him  in 
1668>  and  consisting  of  brief  accounts  of  a  number  of  schemes , 
rcfaitini'to  hnrentioos  and  imprarements,  which  bad  at  various 
tiiftes  pMsented  themselves  to  his  mind.  Wiiat  relates  to  his  con* 
tfivaiioe,  which  has  obtained  the  appellation  of  steam-eo^gine,  ia 
very  short  and  obscure;  and  all  that  can  be  obtained  from  it  ts» 
that  he  had  actoally  had  a  machine  constructed  for  raising  water 
fay  meant  of  steam ;  but  in  what  place  or  manner'^  this,  was  ef- 
lacted  is  probably  not  to  be  ascertained.  It.is  supposed,  that  the. 
fcroe  of  this  engine  was  derived  soldy  from  the  elastic  power  of 
iieaniy  and  that  the  condensation  of  steam  by  odld  constituted  no 
part  of  hb  invention.  This  hist  is  attributed  to  Captnin  8avary» 
who  had  eracted  several  engines  previous  to  the  year  l^,  when, 
lie  published  a  small  tract,  entitled  *'  The  Miner*i  Ffiend:'  In} 
hia«ngiQes,  the  alternate  condensation  and  pressure  cS  the  steam. 
iMk  place  in  the  same  Tessel  into  which  the  water  was  first, 
mlwd  by  the  pressure  of  the  atmosphere,  a^  then  expelled,  by 
the  elastiGity  of  atrong  steam. 

The  next  who  efiected  any  essential  improvement  in  tht^  et^ine 
was  Newcotten  $  and  for  which  he  obtained  a  patent  in  1705« 
This  consisted  in  causing  the  steam  to  aet  in  difienent  vessels  from 
those  in  which  the  water  was  raised ;  and  employii^  the  weight 
of  Che  atmosphere  fi>r  the  purpose  of  pressure  only,  while  the  air 
was  displaoed  fay  means  of  steam,  and  a  vacuum  produced  by 
condensation.  This  was  no  small  improvement,  as  it  enabled  him 
to  make  use  of  s^nm  of  much  less  elasticity,  and  thereiore  fto 
work  with  less  he^,  which  produced  a  considerable  saving  in  the 
expense.  To  him,  this  engine  is  indebted  for  the  introduction  of 
the  Hmm  cylmder  and  piston,  their  connexion  with  the  ptmip  by 
means  of  the  main  lever  with,  its  rods  and  chains,  ann  ieveial 
tther  in»entlona  erf  less  impwtxnce. 

In  this  state,, however,  the  engine  required  theoomtant  pt* 
tendance  of  a  oann  to-open  «nd  shut  the  cocks  by  which  steam 
and  «Qld  water  were  alternately  admitted,  nntil  Mr.  Heniy  fifigh* 
loo,  m  1717,  invented  the  means,  or  at  least  perfectai-the  mo- 
ehanism,  fiir  nu^ng  the  engine  perform  th»  operation  itseIC 
fiovesnl  dttnrof  its  perU  warn  also  much  improved  by  him.  No 
fwtthBfinsfioinnwnt  of  ceineqnaiM  was  made  in  th^  itiu^tmoof 
thii  kii#na  nnti J^ym^o^i)^ ftlU .i^htiiiue4  ta  }m s^led 
^  oa 
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'St\i9omttn\  t)t  the  atmcspheiioal  engine  i  tad  wwi^tlttU  ful^^taU 
to  mtuij  imperfections.  The stoamjira^ condeoied im ti^e cylicider#; . 
the  fcot  water  was  expelled  by  the  force  of  tiit  sieanv^  the  pt>tom 
y^s  forced  down  by  atittosphettc  peesiore^  aud  V  •«  ktqpit  tigllu  by 
bfPing  Covered  with  water )  the  io|ectJou  cisteftn  waSiCDnsidfraMjr/- 
elevated,   in  order  that  water  might   enter' with ^  gre;it«r  fiafoe.. 
£xperieoG6  htd  proved  that  the  e'agitie  could  <Kiiy  be  Jioaded  with 
abont  seUen  pounds  for  each  square  inch  of  the  piston^  iand  UHdr' 
great  diffeneDce  between  this  weight  and  that  of  the  atmofl^lMCb: 
was  fiippofied  to  be  occasioned  by  friction*    The  qaaotity  gf ,  fuel; 
pecemrf  to  evaporate  a  given  quantity  of  water^  a^  the  quanaiij. 
df  ateam  ^odooed  from  it,  were  alikie.  unknown  $  and  whether  thari 
heat  of  iteam  corresponded  exactly  to  its  t^mfpeEatUre^aawdlM: 
tke  prepet  quamity  of  injection^water,  for  a  cyliackjr  «f  oeciaiti) 
dimenitena,  bad  not  been  determined.  .  ..,-.. 

Mjfi  Watt,  at  that  time  a  matheniLatical  instrumeBt  maker  M: 
Glasgow,  nlkdcttook  the  repair  of  tiie  modd  of  a  eteanaf^ogina. 
a(  thk  natiix^  begging  to  the  university  of  that  city  ^  apd  ib  the 
course  of  hig  trials  with  it,  he  discovered  thai  it  required  a  gyeatwn 
quantity  of  both  foel  and  ii^ection*water  in  proportion  ithaalocg^i 
engii^  In  .Order:  to  asibertain  the  cause  of  tb»  dfl^ereoceU)  andj 
nsmedy  thete  defects,  he  made  many  expdnnetitt  Dative  it)  th«^ 
b^st  materiak 'For  making  cylhiders'^  the  ntaoa  of  psodjudK  an 
more  pertbot  vacuatn  >  the  heat  at  which  water  boik  undei'  diooDri 
flUAt  d^igree^  t5f  pressurd^  and  the  quantity  of  water  tioeem^rf  tm 
produce  a^i^tn  bulk  of  steaQi  under  tbe  ordinary  preiSure  of  iW 
atmosphere.  These  points,  as  well,  aa  the  quantity  of  fii^  c^tti^ 
alte  to*  evaporate  a  given  quantity  of  «water,  and-  the  quantity!  of 
cold  m^aier  tb  be  injected  at  each  condensatico  of  th&stooBi,.lieiii9 
determined  with  a  much  greater  degree  of  precision  fcbaB/be£Die».. 
fhe  ca4!i^'  of  the  d^<^tk  in  Newoomen's.  eDgiiie  becaatye  evideali 
^  It 'ij^ared  that  thcf 'steaai '^oqld  ^ot  be  condepied  to  afei  lk» 
^nian  app^O^ittvijtidtt  to  a  vaciiam,  unieas.tke  oyliader^  add  thter^ 
if^ikiM  eotkain^' were  coo)eddown  to  ]e»  than)  OCT  ^  oadiini^ 
m  ^ater  d^g^ees  of  beat,  the  Water.ia  tbe  qrMndet  mttrt  pitaahuBV 
ateani^,  .wHich  would  in  part  iteabt  the^ptessnre  of  the  atmcapheccu 
On  tSirotf^-  fi^nd,  'VUbetf  ^atev  degrees  of  eiBiuilatibu  wtti»at^ 
tehi^e^' the  quai^rkiea  d  iajectioah water  leqinred  tai  ht^  tan 
ereasad  }n  i^Yety  gfcH  ratio;  and  tbia  was  lolbwod  by  a  paaparfi- 
tionate  destrucrtibn  of  steam  oa  lelMiing  the  cylii^dsr/' .:  Axettiii» 
d^aliei^  Of  tftefe'dfisi^nataMfMs  lei  Mr.  Wait,  to  ^nciaida,  *tbat 
til  or^er  to  obtah/ the  moat  pcafect  vaciHMi  with  ike  leaat  parilhka 
T^ite  of  dt«c»m,  it  was  «acc»a^  .t&at  Ike  ejriindar  aho«U/ibft 
'  h^tm^  ^'ii&MifJMxite  bf  JeaaniiaB,  loo^,  ^oRithvi  a&at^m 
shofdd  ^  ciMdenw^mfMlm^iiL  Nfa^att  pjeiiaimd^t iMifati  . 
ihk  thOc^ljQKlerlmipfl^^^ 


-J  ■•  * 
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dniHA^^.^dMUintod  o^.airi  tba  ^teaakwoul^  ru^h  into  the  taadiltMi 
lualil  tto  «(piUibriiim  wAtr  rettorad )  and  that  if  a  suflideDt  qiMB« 
tiijf  ot\6ald  wator  wer«  ii^«l»d  isKM>  tl)e  co&doniBer^  the  gteata  it 
contained  would  be  reduced  to  water,  and  no  more  steftm  wocild 
^ttr  nolii/tijbe  qondeilMttQli  ^s*  complete*  The  coodenMr  be 
«mpt)«d  of  i^  aVr  aad  water  by  means  of  a  pumpi  which  is  kli6wi» 
¥y  the:o<KtH9on  ntune  c^  the  air-piinopw  Some  defects  still  tib» 
maHiad  to  be  remadiAd  in  Newconoen'tf  cylinder^  in  whidt  th#' ' 
pMlon  was  kept  tigjit  bj  .mean»of  wa^er^  bortioi  of  which  pasted 
%  fho  $i4asiof  the  pislob^  and  injored.  ttue  vaouum  by  ks  ev^ipow 
ral49n :  this  water,  as  weU  9A  the  tilihosphertc  air>  akb  r^dmod 
the  t^in)Klfat!Ke  of  the  oylioder  consideraUy.  **  Mc«Watt  r»« 
moved  K\Mt  defectsi  by  apiplying  oils,  wax,  iiid  £it  of  aoitnab^ 
\p  lul^icate  his  -^niMVk  aod  ketfp  it  tight :  he  pttt  a  cover  6Q  btf 
ayliodtfrj^witli/aholein  it  made  air  and  steam  tight j  for  Che  pistdti' 
tod  to  pass  through )«  and  employed  the  elastic  force  of  9team  to 
preis  upon  'the  piston  <  he-  a}so  tUKfounded  the  oylindecwith  d 
case  containing  steam,  or  a  case  of  wood,  or  of  other  ndn^'dofi) 
ducting  "sub^tatfoe,  ^icir  wocikl  keep  it  alwigm  of  an  equiible 
temperat^ce/' 

-  Tl^e  Inoproveitieilts  of  this  engine  b^ng  carried  to  this  tengdi 
ia  ,Mft  Walt*s  mind>  be  c^xocut^d  a  workitig  model  in  the  .year  . 
\i^t  whiC^fi  fuli3f  answered  his  «xpeotatt<MiSi  It  worked  reikliif 
mvha  katl  of  lO|lh»  for  each  square  noch  of  the  pston^  and 
wlis  efeo*  capable  of  raising  i4lbi'  per  ihch  ;  a^d  rajjaired  tmljf 
about  ono* third  c^  the  si^amthflt  was  netiftsary  in  thecacmnoii 
alaboaphjerfc^Dgiae  fo  {m>duc«»the  laiMofi^ect 

Mr.  Watfe  baring  eEe{!fed  aft  anginid  on'  a  krg»  icMe  for  Dr; 
Ktebikck  of  Kinneil,  which  Oonfirme d  his  previous  ^p9ettitl0far> 
and  i*<  wl^ofa  thO  saving*. of  fuel  enotedtd  two  thirds  of  >Yha£  vai  , 
iMcri  nn  Nowcomtm*a  enginos^  he  then  obtahtad  a  patent  for  Ml 
ktventiotia  in  1769$  *^nd'Dr,  Ro«bnck  tJeeanoe' asioclai^d  in  tbo 
|WOj»iteots .  whiob  it  opdiladi  Dr.  R^  howeVor,  sooo  disposed  of 
hiaintewK  tn^die  concern  to  Mfi  Bo«iton,  tho  fonodco-  of  8obo 
MtomfiKltlMr)^  r  add  tho  bwainesa  Of  <Sonatniotifig  steam^«nginca  sooti 
allarf€dmtBeMad.ta»dor  tbo  fil^  of  Bonkon  and  Witt.  In.  m-> 
dMngrfais  irtvcdltloot  iaio  pracfice  tm  a  hn^  schlle;  M^  Watt 
noHLttadO  iniprovoeMiHS'io^sfrvtttiil  ^  tlid  parts  ^  Ndwcometi*! 
onflMMi  *  Heeailflod  tho  cylh^i^  to  be  bored  with  %  gteat^  do« 
giMof  precbioo  thM  bad  boiai  pre^oilsly  donioj  *^  h^  adopted 
^nsw.siode  tt  coiiaira0lin|  tJMf  ^t^  and  scnBiwlng  down  tho 
packingi'and  aafurod  the  rod  im  the  pi<9toti  in  a  more  peifoiC 
taabinrf  to  fntroddcad  p«ippet^Wihres:  tkito  rha  stcnm«bo»if  ot 
Motey  idsUad  pf  «ho  old- sliding  ragfilatdrs  i  he  used  better  iMMlk 
Of  dfMlttittf  iihot»*valt^».  iod  added  vanoas-  imfnowments  in  fbd 
wotldog  pmi  btf  fospoodad^tho  working  beam*  tfo  that  M^ 
ooBtto  of  flwtiotf 'waa'below^the  doattedf  gnvity,  Instoad  o/Mug  , 
iMr^.O».4»tho«cdd  extghier;  aod 'he  Isf  itttd  4lU|  ttodi  dr 
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setting  the  bdlers  on  the  grates^  as  well  as  the  apparattis  finr 
keeping  the  botlers  regularly  supplied  with  water.*'  He  likewise 
used  the  steam  in  some  of  his  eariy  reciprocating  engines  to  act 
expansively. 

The  next  object  that  engaged  Mr.  Watt's  attention  was  that  of 
applying  the  power  of  steam  to  produce  rotary  motion  j  and  for 
this  purpose  he  took  out  a  patent  for  a  steam -wheel  which  he  had 
Invented;  but  this  mode  was  abandoned  frotn  a  persuasion  that 
this  motion  would  be  better  dferiv^ied  from  the  motion  of  the  piston 
in  the  reciprocating  engine.  This  kind  of  motion^  however,  had 
been  obtained  fn  an  atmospheric  engine 'Erected  at  Hartley^ cdiitery,; 
in  Nbrtbumberldnd,  as  early  as  17§8.  -On  one  end  of  the  be^iti 
was  fixed  a  toothed  sector,  which  'worked  into  a  trundle,  and  thit^ 
^  last,  by  means  of  two  pinions  with  rachet-whcek,  produced  a  ro- 
tative motion  in  the  same  direction,  by  both  the  ascent  and  descent 
of  the  arch ;  and  by  changing  the  position  of  the  rackets  the  mo*? 
tion  could  be  reversed.  This  ehgifte  worked  but  irery  im- 
perfectly. 

In  1769,  a  patent  was  obtained  by  a  Mr.  Stewart,  for  an  engine 
which  produced  a  rotative  motion,  by  a  chain  going  over  a  pnuey; 
and  round  to  barrels  furnished  with  «rachet- wheels :  a  weight  was 
suspended  to  the  loose  end  of  this  chain,  for  the  purpose  of  con-* 
tinuing  the  motion  during  the  return  of  the  engine.  Mr.  Wash* 
brough's  patent  mode  of  communicating  a  motion  of  this  nature, 
by  the  reciprocatiog  strokes  of  the  steam-engine,  was  virtually  the 
same  as  had  been  previously  used  in  the  engine  at  Hartley,  witfc 
the  addition  of  a  fly  5  which  was  now  used  for  the  first  time,  but 
wiuch  had  been  previously  thought  of  by  Mr.  Watt.  It  is' also 
said,  that  the  idea  of  communicating  rotative  motion  from  the 
beam  of  the  steam-engine,  by  means  of  a  crank,  bad  eaily  oc- 
curred to  Mr.  Watt,  but  that'  he  xiKd  not  set  about  potting  it  \u 
practice  till  the  year  17^8  or  1779»  when  he  had  a  model  made 
for  that  purpose,  which  performed  to  his  satisfisction  ;  and  it  if 
added,  that  a  workman,  who  had  been  employed  on  ili«  models 
informed  the  pensons  engaged  about  one  of  Mr.  Wasbbroogli^i 
engines  of  the  contrivance.  Mr.  Watt  then  set  about  other  modes 
of  producing  the  same  effect  >  **  arid,  in  1781,  took  out  a  pateot 
for  several  new  methods  of  applying  the  vibrattng  or  lieciproeattng 
amotion  of  steam-engines  to  produce  a  continued  rotative  ftietkni 
round  an  axis,  one  of  which  was  that  beautiful  contrivance  of  thei 
revolving  motion  of  one  wheel  round  another.  This,  however, 
was  only  part  of  what  Mr.  Watt  saw  to  be  necessary,  in  order' 
to  perfect  thb  application  of  the  steam-ei^ine.  The  sleam  had 
bitherto  been  used  only  to  press  down  the  piston,  whidi  was  re- 
turned by  a  weight  at  the  opposite  end  of  the  beam,  so  that  the 
powar  of  the  steam  may  be  said  to  have  been  inactive  during  that 
periods  Mr.  Watt  remedied  this,  by^  applying  the  power  of  the 
^Ussm  to  press  tbe  piston  down^  aa well  aa  to  pnNt  itup,.tbuB 
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Wsiorkal  Aceomt  of  Shaiiii'imgmA.  4t 

fonnil^^alteniiitely  a  vacuum  above  and  below  the  piston.  Tbtt 
lie  called  the  double  eti^ne  ^'  and,  in  fact,  it  doubled  the  power- 
exerted  within  the  «ame  ejrlinder.  He  had  long  had  in  his  mind 
the  idea  of  this  improvement  -,  and  had  even  produced  a  drawing 
of  it  to  the  House  of  Commons  in  177^>^  at  the  time  he  procufed 
the  act  to  prolong  his. original  patent;  but  the  first  he  extoited 
was».  we  believe,  at  Soho>  in  the  year  1781  or  1782,  and  the  first 
public  exhibition  of  it  at  the  Albion  Mills  a  few  years  later*  - 

About  the  same  period,  finding  double  chains,  and  racks,  and 
sectors,  very  inconvenient  for  communicating,  the  motion  of  the 
piston-rod  to  the  angular  motion  of  the  beam,  he  invented  and 
4ipplied  what  has  been  called  the  parallel  moHon,  one  of  the  most 
ingenious  and  most  perfect  contrivances  in  mechanics. 

To  prevent  irregularities  in  the  speed  of  the  engine,  arising 
from  tlie  variations  in  the  quantum  of  power  used  at  ditferent  in- 
tervals in  the  worlu  to  which  it  was  applied,  he  made  an  appli* 
cation  of  the  centrifugal  force  of  what  is  called  the  governor 
(before  used  in  wind  and  water  mills),  to  reg?alate  the  admissioo 
of  the  steam  J  by  this-  means  keeping  the  engine  always  at  a 
uniform  velocity,  and  diminishing  the  consumption  of  steam  ia 
proportion  to  the  power  exerted;  thus  giving  the  finishing  stroke 
to  the  perfection  of  the  motion  of  this  machine,  and  rendering 
its  regulapty  nearly  correspondent  with  that  of  the  pendulum  of  a 
clock." 


Observations, — In  the  perusal  of  these  accounts,  our  readers 
will  perceive,  that  in  the  former  of  them  are  mentioned  the  in« 
mentions  of  Af  r«  Gainsborough,  for  condensing  the  steam  in  a 
Separate  vessel ;  of  Mr.  Blakey,  for  employing  the  expansive  forcd 
of  iteam ;  of  Mr.  Jos.  Homblower,  for  a  new  constructimi  of 
the  valve  which  forms  a  coniimunication  between  the  boiler  and 
the  cylinder;  of  Mr.  Jonathan  Homblower,  for  obtaining  a  greater 
power  by  a  complicated  foroe  of  steam  in  an  engine  with  a  double 
cylinder.;  and  of  Mr.  Edmund  Cartwright,  for  a  vacuous  con* 
denser  and  an  improved  method  of  packing  the  cylinder,  which 
are  not  noticed  in  the  latter.  In  the  last  an  account  is  given  of 
Uie  original  invention  by  the  Marquis  of  Worcester;  .the  improve- 
ments <^  Captain  Savary,  Newcomen,  and  Beighton ;  and  of  the 
rotary  motion  at  Hartley  coalery,  and  of  Stewart's  patent  method 
for  the  same  purpose,  which  are  not  inserted  in  the  former, 
liliree  of  these,  however,  are  supplied  by  Mr.  G.  in  his  intro* 
ductory  account. 

Besides  the  difference  in  these  accotmts,  relative  to  the  inven-, 
tions  of  Mr.  Watt,  Mr.  Washbrough,  and  others,  the  Reviewers, 
in  their  animadversions  upon  ''  the  view  which  Mr.  Gregory  an4 
his  associate  have  taken  of  the  same  subject,*'  obsei-ve,  respect- 
ing Mr.  Gainsborough's  invention,  'Sit  is  quite  impossible  that 
Mr.  Want's  ^de^  of  condensing  in  a  separate  vessel  could  be  de* 
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0-  >Hni9if4f^'Jteot»^^Shak^mf^n§k 

llfigd  ftnm  tl^at  gentUmaa.     Mr.  Wmt,  wh^le  he  rtslitd  at^st* 

Sft  «bettt  tka  ycunr  L764  or  ]7v^5  inveigled  thtti  m&hod  tuf  cfonf* 
niialiOP^  Mr.  Gaiiiiboitiogh  *  impFOwtn^nt^  whatever  ft  w^, 
fiitw.  posterior  brfinwi^tlMm  twenty -ye^ra."  Mr.  HmnWower 
^Mm%  xe^U'e^  ia  ily^  8ftin&  mbjee^^  that  Mr.  Gainsbcfrocigh't 
^<  moikl  aoccceddd  so  .^nwli  at  to  indaoe  some  of  the  Cornish  ad- 
yfMSttdrerft  to  $and  their  eogiiie^  to  -examtfie  it ;  iitid  the  *  report 
was  so  &you£abte'  m  induced  an  intefntiott  of  adOfrting  if.  llrh* 
lK»weivftr»  .was  soon  after  Mv.  Watt  had  hit  act  of  pai4kment 
pussod  fbr  the  estena>ou  of  hU  term  >  ^and  he  had,  abotfi  <})e  sarhi^ 
timeVV  (1^74),  "  mde  pmpotals  to  the  Qomhh  genfJerrtento 
fi»d  b'u  engine  iqto.thet  eoontry.  Thta  neeetsapliy  bf^tight  0114 
competition,  in  vrbtcb  Mr.  Watt  succeeded.^*  -  Afid  he  ako  adds, 
^  ft  19  '^'oll  knownahat  Mr.  GaiAsborough  <^9po«ed  the^peHlioh  to 

,  tBo  Houaa  of  Commons  through  the  ^qterast  of  Oen^ral  CotYway." 
How  this  atatenM8it>  and  the  conclo^n^  sentenee  of  the  pre* 
toding  one,  can  be  roooneiled  with  each  other,  we  are  Hkiderthe 
aisceaaity  of  leavu^  to  our  readers  to  detjsrniioe :  we,  however, 
caoAcit  perceive  ^ny  reason  w)iy  the^e  inventiione  shocild  ito^lffife 
ttkon.pbce  indepondaai  of  one  another. 

•  "Wiiea  s|>eakli}g  of  ihe  «i^ine  for  which  a  palexvl  was  tricen  but 
in  17&I  b^  My.  Joaathan  Homblower,  of  Fenrhyn,  thoft94^»w«r 
says,  ^*  In  the  aeconnt,  how^ever,  one  G)rc»mstanee  is  omtttej, 
which  is  very  material  in  the  history  of  this  engine,  viz.  that  in 
the  year  i799,  it  became  the  subject  of  an  action,  as.  an  in- 
fnngexacxa.  of  Mr.  Watt's  patent  j  and  that  t^he  rahier,  who  had 
vaed  the  engines  of  this  cons>trnctiob,  paii^d'jtho  portion  of  sayhi^ 
10  fuel  dainied  by  Messrs.  Boohon  9nd  Watt  for  the  nse  of  thm 
inventioh,  rather  then  risk  the  event  of  a  taw-suit. '  It  sh6tiid/ 
besides,  be  observed,  that  if  thi^  engine^  merks  fhe' euJog^itm  bc^ 
elowed  upon  it,  it  seems  singular^  that  not  one  of  thie  kind  hiis 
,mMic&  been  erected,  thotkgh  all  tegal  obsj^uotio^  were  removed; 
by  the.  expiration  of  Mr.  Watt's  paleeit  In  the  year  J  900.' '^  {Ifts 
likewise  deserves,  that  the  patent  granted  to  Messrs.  -Murrar  trnd^ 
Wood  iu  I8OI4  for  their  invention  of  the  nesles  or  9teani«-vsdves; 
and  the  method  of  opening  theai,  was  set  aside  in  18^  or'IdOd;* 
by  a  writ  of  scif0  faciei,  at  the'in^tanee  of  Boulton  tmd  Walt; 
He  then  takes  a  yiew  of  the  aeeount  of  BettaneeurtV  engthes, 
whid>  Mr,  Gregory  has  given. frqco  Prony's  JrehiiMVfie  H^'drtm*- 
JHfUi,  and  concludes  that  the  credit  of  those  inventions,  *w>hi^ 
Mr-  Prony  has  ascribeci  to  Beltancourt, .  belongs-  v  .exclusively  i^ 
Mr.  Watt."  it  is  also  added,  that  what  Mr.  Gregory  has'sal4  di 
Mr.  Woolf's  improvements  appears  to  be  unsatisfactory. . 
,  We  have  given  this  brief  statement  of  the  Reviewer^**  re* 
marki    on    Mr.   Horoblow^'s  Historleal   Acconnt  of   Steatn4» 

•  engtqet,  and  lament  with  them,  that  a  man  ef  Dn  Gnegdiy'i 
ecninent  scieiiitifie  9cquirements  should,  from  "any'  eisi(uiQ<« 
(tanoe,   have  admitted  into  a  work>  in  other  respects  high^ 
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Method  of  deteHidning  the  Figure  of  a  gravitating  Bodg.    4^ 

Taioable^  a  tract  too  rode,  and  in  soxoa  parts  top  eirc«cc«t>  t^ 
deserve  a  place  in  such  a  treatise.  Froin  our  fcnowledj^  of  A^, 
Gregory's  c^a^/rr,  however,  we  CQOceiveu)iir  duty  compebus 
to  observe  that  we  believe  his  motives  fix  insertiDg  it  were  very 
didferent  from  those  ascribed  to  lum  by  the  Reviewers. 
.  .We  shall  take  this  opportunity  to  slate  that  Mr.  Ilomblower's 
iCalculations  are  not  always  correct.  In  his  stateizient  relative  to 
Mr.  Bei^^hton's  experiment  for  ascertaining  the  ratio  between  th# 
quantity  of  eleam,  and  that  of  the  water  irom  which  it  was  psp^^ 
duo^d#  there  appears  to  be  an  error  in  taking  the  comeiu  of  a 
pint  at  38 ,2  indies  instead  of  35.25  as  resulto  from  2S2^8 :  and 
.the  ratio  ought  therefore  to  be  28<)3  to  1  nearly ;  this  calcaUtJO% 
however*  supposes  no  steam  to  be  ooadensed  in  refilHng  the  cyr 
)inder«  which  was  certainly  not  thie  case,  as  tn  the  atmospbe^ 
engine  a  considerable  portion  of  tbs  steam  was  expemted  in  this 
!way.  Mr.  H.*s  statement  relative  to  the  elastic  force  of  steisfii^ 
acting  against  the  under  side  of  a  piston  of  6o  inches 
4iapaeter  with  a  force  of  two  pounds  i«r  each  sqnaie  inch  of 
its  surface  is  not  /correct :  this  be  stat^  at  7200  pounds,  but 
60  X  ft)  X  .  7^4  X  2:=:5£54.S8  pounds  ooljr.  Mr.  H.'s  account 
liowever,  is  by  no  noeans  destitmeof  praaicaiinibnaation. 


meisk 


^.  A  amd§e  Method  if  ietermhting  the  figure  of  a  gravii^ttiilg 

*  Bodg  revolvhg  round   another.    By  a  Correspondent.-^PJm, 

•  Jfmm.Na.S8. 

%  Cakuhtim  of  the  direct  Attraction  of  a  Spheroid,  and  Demort^       , 
-    stratum  of  Ciairdut's  Theorem,     by  a  Cmi'espmdtnt.^^PM. 
•  Joum.  No.  89, 

1.  Ih  this  investigation/  the  figure  of  tlie  body  Is  ^uppo^  to 
binary  very  little  from  that  of  a  ^here,  and  each  of  its  parti^W  js 
eonceived  to  revolve  in  an  equaf  orbit,  in  order  that  the  oe&tlji^ 
iugal  force  may  be  equal  to  the  mean  attractive  foree  3  4h«n  ihe 
diaerenoe  between  this  mean  force  and  the  local  attractive  forcerwill 
be  proportional  to  the  distance  from  a  j^aae  passing  through  the 
centre  of  the  jpevolving  body  and  perpcoidicular  to  the  direction  «f 
the  central  body.  The  want  of  parallelism  in  the  attractive  ftuaae 
will  also  produee  a  second  disturbing  ibrce,  between  which  and 
the  whole  force  the  same  ratio  subsi8l^|  as  between  its  diarimce 
from  the  line,  which  joins  the  centres  of  the  bodies,  and  ^eir  . 
^stance.  When  each  of  these  forces  is  reduced  to  the  directipn^  \si 
tne  circudaferenceof  the  sphere,  it  is  found  to  be  proportional  ^ 
Aie  product  of  the  sine  and  cosine  of  the  equatorial  plane.  <'  Thua 
the  gjcavitation  towards  the  moon  at  tfaejBarth*a  surface  46' to  .this 
gravitation  towards  the  earth,  as  1  to  70  times  thesquare^of  doj^or 
lo  356217,  and  the  &fstdistttibtng  foroa^i^to  the  wh(^  of  .this  us 
2  to  ft)^  at  the  equatorial  plane ;  ^and  the  ^um^of  .bodiir xedfiofl^ilp 
the  direction  of"  the  circqioference  where  greatest^  as  3  to  i21^ 

Ifo,  18.— vot.  y,  B  ^ 
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fiO    M/eiM  of  (kterminmg  the  Figure  of  a  gravUating  Body* 
tjwt  is,  to  the  whole  fofce  of  the  earth's  gravitation,   as  1    t6 
10,334,000.    And  in  a  simil^  manner  the  joint  disturbing  force 
of  the  son  is  to  the  weight  as  1  to  25,763,000/' 

If  a  sphere  be  inscribed  in  an  oblong  spheroid,  and  the  elevation 
bf  the  Spheroidal  surface  above  that  of  the  sphere  be  measured  in  a 
direction  parallel  to  the  axis  of  the  spheroid,  it  will  always  be 
proportional  to  the  sine  of  the  distance  from  its  equator.  The  in- 
iclination  of  these  surfaces  is  here  ascertained  to  be  every  where 
}>roportional  to  the  product  of  the  sine  and  cosine ;  and  the  tangent 
of  this  inclination,  where  greatest,  to  be  equal  to  the  ellipticity 
of  the  spheroid.  If  the  density  of  the  elevated  parts  be  regarded 
as  inconsiderable,  and  their  attraction  be  neglected,  and  the  ellip- 
dcity  be  to  the  radius  as  the  disturbing  force  to  the  whole  force 
of  gravitation,  an  equilibrium  will  obtain.  The  density  of  the 
4ea  being  supposed  small  in  comparison  with  that  of  the  solid 
parts  of  the  globe,  and  the  earth's  radius  being  taken  at  20,839,000 
feet,  the  height  of  a  lunar  tide  in  this  equilibrated  state  will  be 
2.0X66  feet,  and  that  of  a  solar  fide  equal  to  .8O97. 

The  next  subject  of  inquiry  is  the  attraction  of  the  elevated 
parts  according  to  any  supposed  density.  The  mode  of  conduqt- 
iBg  this  inquiry  is,  by.supposing  an  indefinite  number  of  paralle} 
and  equidistant  circles  to  be  described  on  the  surface,  commencing 
with  the  situatiQn  of  any  gravitating  particle^  and  being  divided 
py  a  plane  which  bisects  the  equatorial  plane  of  the  spheroid. 
T^n,  from  the  relation  which  subsists  bcWeen  the  square  of  the 
jiistfnce  of  the  gravitating  particle  frpm  the  equatorial  plane,  the 
sine  of  this  distance,  reduced  in  the  ratio  of  the  radius  to  the 
iposine  of  the  angular  distance  of  the  cifcle  from  its  pole,  and  the 
QCtcial  sine  of  aqy  arp  of  the  circle  reduced  to  a  direction  perpen- 
dicular to  that  of  the  plane,  the  disturbing  attraction  of  all  the 
prominent  parts,  at  any  assigned  ppint,  is  ascertained  to  varv  as 
*the  product  of  the  sine  and  cosine  of  the  angular  distance  of  this 
point  from  the  equatorial  plane;  the  quantify  of  matter  only 
t)eing  variable,  while  the  similarity  of  its  arrangement  remains  . 
constant.  Hence,  as  the  sine  of  these  attractions  at  all  the  points, 
and  the  'original  disturbing  force,  both  vary  as  the  inclination  of 
the  surface,  an  equilibrium  will  be  mahitatned  between  these 
ted  the  tendency  to  descend  towards  the  centre;  when  the  ellip- 
ticity  is^  duly  commensurate'  with  the  density  of  the  prominent 
parts.    *  '     • 

The  magnitude  of  the  ellipticity  corresponding  to  a  given  diV- 
turbing  force,  and  a  given  density,  is  then  Subjected  to  investiga- 
*tion.  Since  the  quantity  of  matter  at  each  point  is  expressed  hf 
'  '  ^e  product  of  the  cosine  and  the  square  of  the  sjne,  and  the  im- 
mediate attractioii  of  each  particle,  when  reduced  to  the  coromqh 
'direction,  is  as  the  sine  directly  and  the  cube  of  the  chord  in- 
versely, the  conrpoufid  effect  of  these  will  be  as  the  cosine,  and 
"Ihecube  of  the  sine  directly,  and  the  cube  of  the  chord  inversely, 
'«r  ^  the  cube  of  the  cesine  if  half  the  arc  and  the  cosine  of  t^e 
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Meihod of  deierrkinirtg  iJi^  Figure  o/ a  grdvitatmg  Bo^  ${ 
Whole  arc  conjointly.  "  If  therefore  we  call  the  sine  of  half  tbf 
arc  X,  the  cosine  of  .the  whole  re  will  be  2a?*— I,   and  the 

fluxion  of  the  arc  being -. ^  that  of  the  force  will  b* 

j^  (1-— asr)  '     '  V    ^ 

f— ^  5^  of  which  thefluerit  is  (^x*  +far*  +4)  ^{i^^xj^.in 
a/(1— •-jra?)   *  - 

may  be  sheWn  by  sabstitutiiig,  in  the  reduction  of  Itg  fluxion^ 

■  '.    for  v^  (1 — xx) :  and  while  x  decreaies  from  1  to  Othls 
^(li— ^jt)  ..       ,    :? 

fiueut  beco^nes  ^,"  It  now  becomes  necessary  to  determine  tho 
^  unit  with  which  this  quantity  is  to  be  compared :  and  this  is  foond 
to  be  equal  to  a  cylinder^  the  diameter  of  which  is  equal  to.th^^ 
of  the  inscribed  sphere^  and  its  .height  equal  ;tp.  the  elliptlcity  (^ 
the  spheroid  J  the  content  of  this  cylinder  will,  therefore^  beta 
that  of  the  sphere,  as  ^  of  the  ellipticity  to  the  radius  :  and  when 
the  densities  ai'e  equal,  the  ratio  is  that  of  ^.  f,  or  -f.  pf  thd 
ellipticity  to  the  radius.  The  remaining.part  t;obecompensa,te(t 
m  therefore  -|  of  the  whole  j  hence  the  ratio  of  the  ellipticity  tq 
the  disturbing  force  must  be  that  of  5  to  2.  '"  And  if  the  den- 
sity of  the  «ea  be  to  the  mean  density  of  the  earth  as  1  to  n,  the 
disturbing  force,  produced  by  its  attraction,  wiltbe  to  flie'tffip^ 

3'  3 

ticity  as  --  to  1,  and  the  primitive distuibing for^e as  1 — -- 1% } il 
on  '  afi         ^ 

The  heights  of  the  solar  and  lunar  tides,  in  a  state  of  equili- 
brium, and  upon  the  supposition  that  the.  density. of  the  seaiis  in:- 
considerable,  are  found  to  be  .80p7^ud  2.0l56.feetrespectivelyj 
but  if  the  spheroid  were  homogeneous,  they  niust  be  increased  ta 
2.024  and  5*042  feet.  The  real  value  of  n,  iiowever,  is  opar 
3'       '  .  ..• 

5|,  and  of    -  nearly  fj  consequently  the  ellipticity  is  to  thp 

primitive  disturbing  force  as  9  to  8,  and  the  heights  of  the  tidei 

in  equilibrium  .91 1  and  2^169   feet>    a^d  theif  joiM  fieig^f 

3.18  feet. 

The  same  zeasoding  and  calctilation  will  also  apply  toaa  ebbt» 

.  spheroid  :  and  in  this  case  also  the  ellipticity  is  '*  to  the  disturb- 

3 
iag  force>  wiiereit  is  greatest^  an  1  to.  i-^r-'  ot  to  the  ceAtti'^ 

on 

fugal  force  at  the  equator,  ds  i  to  i — --.    Itos,  the  centrifugal 

on    "         .  » 

fq^ce  being  ^fyj  if  the  density  >^ere  uniforirf,  the  ellipticity  would 
be  tJT-5  ^*  ^**^  *^  »  ifi  reality  abotrf  yf^,  *-**r-  ^  !#/  *^ 

Ii3cl.32,  n  imply iog  her^ the  ttieati  densit^r  of  tlie  .ear^h  eofurpairejl 
with  tKe  meaa  density  (^  the  elevated  j^prtion  of  the  spherolc^ 

h2 
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5%       ,  C^teuloJtwiof  th  direct  4i^MCtiw,of  a  Spiur^     . 
wliiqb  bence  appearg  to  be  about  three  fourths  of  that  of  th| 
iRfhole  earth/*    . 

Direct  Jttraction  tf  a  Spheroid. 

2.  Thb  same  mode  of  calcQlatton  is^also  applicable  to  themag* 
nitude  of  the  immediate  attraction,  or  to  the  determination  of  tht 
comparative  leiigthof  a  peoduliim  on  diiierent  parts  of  the  sphe- 
roidal surface.  If  we  conceive  a  sphere  to  be  iascribed  in  the 
spberoidy  9nd  apotber  to  be  circumscribed  about  it»  the  attmction 
:£  the  pole  will  be  equal  to  the  attraction  of  the  inscribe  jipher« 
BuirCEied  bgr  -i^  of  that  of  the  shell,  and  at  the  equator -equal  to 
the  attraction  of  the  circomscribed  sphere  decreased  b^^  of  that 
of  the  samesheQ.  Tbenirlaoe  ef  this  shell  is  equal  to  the  cur\'tf 
iar^oe  of  lu  circnmscribing  cylinder ;  and  the  attraction  of  a 
iatiow  ring  of  the  equatorial  pdrt  of  the  spheroid  m^y*  be  expressed 
If  Its  bffuidch ;  bttt  its  attraction  in  the  direction  of  its  axis  is 
H^dDCed  in  thefatb  df  the  cobe  of  half  a  right  angle  to  the  cube 
6f  the  radios :  ^md  th4t  of  any  other  ring  will  be  to  this  in  tht 
jbl&t  vatto  cf  die  cube  of  the  cosine  of  half  the  angular  distance 
mm  the  pole  and  the  versed  sitte.  Then  if  the  attraction  of  the 
lhdlt»e  denoted  by  2^  the  cosine  of  half  die  angle  by  x,  *'  th« 

Am 

TtTBtui  sine  being  3r-3^*,  a^d  tbe4uxion  «f  the  arc 


theAuuonoftheforeeattheequatorwtUbe — =:• •— -  and 

2^/3       ^(l-^«) 

^sewhere  as  much  less  a3  JT'  (2— 2;t*)  »  less  than — =^,  that  ss, 
4»  41  ****.,  of  which  the  fluent  |s  found  as  befoif 


(|jf4««^i^x»-*;^),^(j.^-a:a?)  :  and  thi^  becomes  ^  whafe  «  in- 
creases  from  0  to  1,  being  to  2,  tb|  attraction  of  the  shelly  as 
^  to  1 ;  l>ut  if  the  radios  of  tl^  spnere  be  l,  and  theeUipticity 

^  ihe  dttnuctibn  of  the  Aell  wUllie  to  thatof  ibe^ere  as— to  l^ 

n  being  the  m*dan  density  of  the  sphere,  compaved  with  that  of  the 

sihperdcisd  ^atts,  and  4b6  attracftkHi  of  the  ^hiroSMproa^UMe^ 

4e 
Virill  be  expressed  by  ^ ,  that  pf  tb^  Sphere  being  unity. 

,  ^'  The  depression  below  die  circumscribed  sphere  is  ^qnalj  oa  the 
foeridlan,  to  thede1rdtk>ti  above  th6  hiscrlbed  sph^  t  fxst  vatifdiea 

Sthe  «quatprV  beiiig.  every  where  prqpoi^onal  to  Ae!  s^iun^  <if 
e  siine  of  the  latitude ;  so  that  the  mean  depression  of  oath  of 
In  Inaaite  tiaaaber  of  l^s;  ^^tiMoh^y  'pdllit  df ^^^uaibria 
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tlgure  ofagrauitating  8M^  and  ^HmcHm  tfa  Spheroff.  ^ 
the  pole,  must  be  half  as  great  as  the  elevation  of  the  correspond- 
ing fings  parallel  to  the  equator  j  an4  the  whole  deficiency  if 

•qoal  to  h»lf  of  tlv^  wh<>te  excess,  tbatis,  to  ^:  conioqaenay>  tfaft 

on 

remaifiingattractiotiof  tbeflhtUis -p~^   ftom  whkh   .^  m^ 

Redact,  the    diminution    of    the  .attraction   of    th?  rUWf^W 

sphere  2e,    and  the    whole  will   beoome   i  +  Jl .—  :  .lui 

which  flabtraoted    from  1  +     ?,  leaves  2e— S^  for  the  eitce^ 

ii(  the.  immediate  attraotioii  of  the  pole  a^ov^  the  •equatoriifd  ^  ttrai^ 
lioo  5  to  which  if  we  add  the  oeutrifiigia  force  /,  4}ei^faol«  c}if 

minution  of  gravity^  will  be  2e^^  +/j  but  singe  e  w^jfefoi^ 
found  to  /  as  1  to  2—-?  or  =:    ^»        \.         ,       *^»^  ^^ 

^l^^,/jaiid^«  ^£^-  ->^'  ^  ^^  ^  Wadd A  w^*^if 

*  **■  ^  "^  15^*6  •/==  T/i  and  thte  is  the c^brafdi^rthetf 6^ 

ofClairaut."  .,       , 

The  i^emaind^  of  this  paper  Is  occupied  in  shewing  th^t  tfa,e  dt* 
minatioQ  of  the  ^attractive  force  at  di^Sereut  parts  of  the  spheroid 
varies  a»  the  square  of  the  Qosine  of  the  .latitude,  ^' 

OhfervdHons. "^The  natural  connexion  of  the  subjects  inv9lvj^ 
in  these  investigatioiDB  appears  to  he  jnich  as  to  justify  the  two 
papers  beif^  classed  together  in  the  samejarticle.  The  ina^rtance 
in  which  thejr  have  been  held  by  noodef^  .philo^phers,  ;|ud  th^ 
MMnenfieinge«iuity^'labour»  and  learoupg.  wfaidinave  l)een  n^- 
ntfeited  in  &ir  solutions  by  90  oumy  pf. the  eminent  ^mathemati- 
'  cmnt  mce  the  day^  of  Newton^  have  induced  us  to  give  as  fuU  an 
acooujit  of  these  i^wo  papers  as  ourlhnite  would  I^Uqw,  and  to  ad* 
here  aa  atiictly  as  possible  to  the  vrords  of  their  ajuthor.  Ti^ 
D9«itoraAdprolUi4r  of  thoae  lAvest^tioas^  however,  Cien4pri| 
impoasihle  &>r  us  to  enter  into  a  sufficient  account  of  them  tp 
finable  .'.onr  i^aad^rs  .4o  -detenytee  tjaio  comn^Uye  iperit3  of  tb9 
{VMOPt^Uole.:  we, shall  th^^fbue  only  .oq«: a  few  gienei;^^  re? 
MudiS  rolatjive  to  what  hap  been  .done^,;and  refer  those,  who  a^;^ 
i»fee«e^,in  tbert^bject  to ;die  authors  themselves. 

.TiK»ifig)8re  i>f  ta.f  w4(^g  h04y>  \n  the  ctrcumstaucf  s  in  which 
it  IB  supposed  lAbe  .in  Jjmse^inieesiigations,  ^qpends  ppon  (b,e  )A>r 
lE^^aviJty  at  its  ^if^i^e  ;4and  to , determine  the  ratio  .which  ,suh? 
aist^.hetvfieen  Xh^  4)r^itjve:9ravi|y  of  .a  particle  situated  ^t  t\f$ 
poh,  and  that  Df  ,a;)iunil«r  paxi^e^at  ^«t>^gct^^  lu  dirt^  1^ 
.   -S'  .... 
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34    Kgure  of  a  grdvilating  Body  and  Attraction  of  a  Spfteroid. 

general  terms^  appeared,  even  to  Newton^  to  involve  such  diffi* 
calttes>  thaf  he  avoided  it  by  taking  an  indirect  method ;  and 
iacceeding  mathematicians  baVe  considered  hti  aolatioa  at  beiog 
Sable  fo  reasonable  objections*  Stirling  gave  some  proportions 
in' the  Philosophical  Transactions^  for  \7B5,  which  tend  to  illua- 
trate  the  theory  of  Newton.  The  investigations  on  this  subject, 
published  by  M^Laurin^  in  17^2,  in  the  second  vohime  of  his 
f  huions,  Mani&st  a  very  superior  degree  of  ingeoBity  ^d  geo» 
itietrfcal  elegance^  and  apply  to  spiieroids  of  any  ellipticity.  The 
f^boxate  performance  of  M.  Clairaut^  published  in  the  following 
year,  and  entitled  Throne  de  la  Figure  de  la  Terre,  will  long  re- 
idaln  a  monument  of  htsemraent  skili  in  researches  of  this  nature; 
Euler  and  Dankl  BernoutUij  in  the  Memoirs  of  Berlin  and 
Petersbufgh*  and  d'Alembert,  in  his  Recherches  sur  differens  Points 
pnportaiis  du  Sysiemedu  Monde,  have  all  handled  the  subject  with 

S^eat  learning,  and  acuteness.^  Lagrange,  in  the  Memoirs  of 
erlin  ipx  177^*  Laplaoe,  in  the  Memoir es  de  tAcad^miiy  for 
t7T^^  snd  jjigendre  in  those  for  17d4A  have  each  treated  on  the 
subject.  But  we  conceive  that  the  most  complete  solution  that 
has  yet  been  effected,  is  that  in  Laplace's  Micanique  Celeste. 
Qonsidisrable  infbroiatipn.  op  the  subject  may  likewise  be  obtained 
by  consulting  Thomas  Simpson's  Dissertations,  the  Geometrical 
Dis^ertntign  by  F..Bpscovich,  the  Cosmographia  of  Prisins,  and 
the  fourth  volume  of  Montncla's  Histoire  des  MatlUmatiques. 
"The  late  Professor  Kobison,  in  his  Elements  of  meckamcal' 
PbUosopky  (following  the  method  of  Boscovich),  has  obtained; 
l^ery  simple  expressions  for  the  gravitation  of  a  particle,  situated 
oh .  the  surface  of  a  spheroid,  diiFering  but  little  from  a  sphere, 
and  in  similar  circumstances  to  those  in  th^  present  investigations^ 
except  that  the  density  is  supposed  to  be  uniform.  The  expres* 
iijpn  foi*  the  gravitation  of  a  particle  in  the  pole  of  the  ^tberoad  ^ 
all  the  matter  by  which  the  spheroid  excels  the  inscribed  sphere 
is  ^  7  X  £  e,  where  r  denotes  the  periphery  of  a  circle,  of 
which  the  radius  is  1>  and  £e  the  difference  of  the  radii '<xf  the 
inscribed  and  circumscribed  spheres ;  and  for  the  gravitation  of  a 
particle  sitiiatetf  ;it'the  equator  to  ati  the  matter  by  whieh  it  falls 
short  of  the  circumscribed  sphere  is  ^^  v  x  Jit.  Heoce  the  pri« 
hiitlve  gravity  ^t  the  pole  may  be  obtained  by  adding  the  ifst-^. 
th^se  expressions  to  the  gravitation  to  the  tnscribed  sphere*  and 
that  at  the  equator  by  subtracting  the  last  of  them  fioro  the  gp^vi*^ 
ifation  to  the  circumscribed  s[Aere.  In  general  t^ms,  if  g  denote 
tlie  mean  gray ity>  P  the  polar,  and  e  the  equatorial  gravity,  r  thi 
radius  of  the  inscribed  sphere,  and  x  the  elevation  of  the  equator 
above  the  inscribed  sphere;  we  have  this  general  proportion  of 
a>e  primitive  gravitations,  P:  c  :  :  r  -J-  ^jr:  r,  or  (because jr  is 
vefy  small  in  respect  to  r),  P  :  e  :  :  r  :,r  —  |  Jr.  This  last  is 
generally  the  most  convenient,  and  it  is  etact,  if  r  be  |aken  fof 
the  equatorial  radios*    The  sam6  atithbr  adds,  *'  had  tkfi  spheroid 
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Mr.  Pathergilts  Patent  for  a  Machine  fir  dressing  Htmp.  ,5J  • 
beexi  prolate^  the  same  reasoning  would  have  given  us 
jP  :  e  :  :  r  :  r  -h  4  ^'^  ^"^  ^^^  ^^  gravitation  at  tfic  pole  of  aft 
oblong  spheroid^  the  gravitattou  at  the  equator  of  an  oblate 
spheroid  (having  the  same  axis)^  and  the  gravitation  td  the  cit^ 
cumscribed  sphere,  on  any  point  of  its  sumce,  are  prQportiona}« 
respectively,  to  |  r  +  t\  X}  ^  r  +  |  jr ;  and  ^  r  -his,** 

The  author  of  the  two  papers  which  constitute  tic  present 
article,  after  notidng  the  prolixity  of  preceding  calcpktiotns  oa 
the  subject,  adds,  **  I  shall  endeavour  to  point  6ut  a  method 
of  treating  it,  which  h  extremely  compendious  and  convenient.** 
We,  however,  conceive  it  to  be  onrduty  to  J^mark  that,  while 
wiB  are  ready  to  allow  that  his  investigations  possess  the  firmer  of' 
these  qualities,  apparently,  we  are  fully  persuaded  that  eyciy  oti4 
who  has  bestcrwed  half  as  much  attention  upon  them  as  we, have 
done,  is  thoroughly  convinced  that  itJs  principally  in  appearance  | 
and  that  it  has  in  some  measure  been  obtained  at  the  expense  of 
perspicuity.  Indeed,  in  order  to  obtain  this  seeming  conciseness 
iand  simplicity,  many  important  steps  in  the  invesd^ifion  are 
omitted,  and  much  is  left  for  the  |t»ader  to  prove  tefore  he  cah  be 
satisiied  of  the  truth  of  what  is  advanced/  We  hope  tiat  a  writer 
of  so  much  ingenuity,  as  the  author  of  these  papers  certainly  is, 
will  in  jfuture  bear  in  mind  that  perspicuity  stamps  the  highest 
value  upon  every  investigation,  and  that  whatever  is  obtained  hf 
the  sacrifice  of  this  is  too.  dearly  bought.  We  are  also  of  opinion^ 
that  the  papers  ought  to  have  been  accompanied  by  diagrams^ 
which  might  perhaps  have  tended  to  remove  a  part  of  tha| 
obscurity  of  which  we  complain.  At  the  same  time  we  must  do 
the  author  the  justice  to  say,  that,  as  far  as  we  know,  he  is  th^ 
first  who  has  calculated  the  true  elevation  of  the  tides  in  th# 
actual  conditions  of  the  comparative  density  of  the  earth  ^ndsea.^. 


REVieW  OF  SPECIFICATIONS  OF  PATENTS,  .       - 

FVBLISH^BD  IK  TRK   RBPCllTORY  OF  ARTS^  MANUFACTURES,    kcl 

During  the  Months  of  January,  F^lxuary^and  March,  i8Q9. 


Jlr.- BtcBARD  TtrrvL'smaitiJ^'PdtenifiT  a  Machine  for  dressing 
,   Hemp,  an4  making  and  sidnmng  ths  sam»  inm  Mopes  and.  Cord-* 

t^i    Ddttd  AprU  i7g3,     ferni  expired^^^Hepertory  of  ^is^ 

jSo.m,  Second  Series, 
•  The  machitjeiy  invented  bjr  the  patentee  for*  accomplishing  th^ 
purposes  stated  in  tjie  title  to  th}s  specification,  is  of  sucTi  aconw 
plicated  nature  that  it  }s  impossible  to  g.i\'e'  a  particular  description 
of  it  Vitibout  a  plite.  That  part  of  it  which  relates  to  dressing 
the  hemp  consists  of  a  combination  of  fluted  rollers,  ahd-wheeU 
net  with  t^th  similar  to  thi^  pf  (b*  copamon  hackle,  by  ^^^  re* 
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W     Mr.  fbfAergUts  Paient  for  a  Machine  for  dressijig  Hemp.     ^ 

ybkitioh  of  which  the  hemp  if  prepared  for  <|piDiiiiu^  and  tinao^* 
*  %rrBdto  the  other  part  of  the  xnachineiy.  lo  this  last  the  process  of 
inaking  the  rope  corooieoces  j  the  yarns  beii^  first  spun  and  re^ 
eeived  on  bobbins^  the  strands  are  then  formed  and  wound  on 
reels^  each  ef  whic^  revolir^  on  its  own  axis,  fixed  toaplatfom^ 
which  also,  turns  on  its  axis,  and  carries  the  strand-reels  round 
with  it.  Prom  these  reels  the  three  strands  unite  at  a  point  above 
tfaem^  and  are  there  twisted  into  a  rope,  which  is  drawn  away  as 
St  is  made  by  tlie  revolution  of  another  wheel  adapted  for  the 
.purpose.  -  The  whole  machinery  is  put  in  motion  by  ad^ . 
power  given  by  han^^  horse^  water^  or  ateam>  or  by  any  other 
|nean8« 

.    Ohervaiions. — ^The  origin  of  the  art  of  sope-raaking,  as  far  at 
it  relates  to  the  Application  of  twists  in  contrary  directions^  for  the 
purpose  of  preventing  the  yarns  which  form  their  constituent  parts 
irom  opening  out,  must  undoubtedly  be  referred  to  a  very  remote 
period;  but  all  improvements  either  in  the  process  oi*  in  th^ 
quality  of  tbe  manufacture,  are  of  recent  date,    'ihe  first  attempt 
to  improve  the  process  was  made  by  a  Mr.  Sylvester,  who  sent  a 
inodel  of  the  machine  which  he  had  invented  for  that  puipose^ 
to  the  Society  of  Arts,  prior  to  the  year  1/83.     This  macbioe 
^as^oniew  bat  similar  to  the  latter  part  of  Mr.  Fothergiirs  apparar 
lus,  but  hhs  perfect  >  and  we  believe  it  was  never  carried  into 
actual  priictice      In  1/84,  a  patent  was  granted  to  Mr.  Benjamin 
$leymour,  for  a  method  of  substituting  horses  instead  of  men  for 
moving  the  machinery  at  the  head  of  a  ropery,  but  it  was  not 
%Di}ud  tp  ans'-ver  the  intended  purpose.    In  1792,  the  Re^.  £d* 
mund  Cartwright  obtained  a  patent  for  a  machine  for  making 
ropes:    This  machine  was  similar  in  principle  to  Mr.  Sylvester's, 
faiBt  more  perfect'  in  ttv  coostmctioo.    The  next  attempt  was  to** 
wards  improving  the  principle  of  this  manufacture,  for  which 
Mr.  John  Dianiel  BeWbur,  of  Elsineur,  obtained  His  Majesty's 
letlers'  patent  in  March  1793  ;  and  liie  spectfieattoa  may  be  aeem 
in  v<k.  ii.  of  the  Repertory  of  Arts,  First,  Series.    The  next  in- 
vention was  this  of  Mr.  Fothergill,  which  besides  that  of  pre- 
paring  and  spinning  the  hemp,  was  an  improvement  upon  the 
mventh>iTs  of  Mr.  ^Sylvester  and  Mr.  CMtwnghf.'    j^  this&ve^ 
tion  th^  whole  process  of  rope-making  was  redoced  to  ^  much 
greater  degree  of  unifonntty,  and  rendered  capabieof  being  per- 
formed without  the  use  of  a  rope-ground,  and  with  con^eraftiljr 
leiSi  labour.    The  complicated  mtare  of  this  machinery,  however^ 
was  a  considerable  check  upon  the  extent  of  the  manufacture  by 
^us  rnede^  until  further  improvements  were  made  which  tended 
so  introduce  a  greater  degree  of  simplicity  into  both  the  censtruc^ 
tK>n  and  operation,    .  .  :  < 

,  We  have  noticed  ihesafew  ^nyegtlnns  b^jp^se  they  have  j^ve4 
as  the  baftit  of  most  of  ll^e  o$er  imprpvements  that  h^v^  since 
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.Mn  IHckihsafl'sPdtenf/or  Canndh  Cartridge  Paper.  *  5f. 
Wen  made  in  a  branch  of  manufacture^  so  important  to  this 
country,  as  may  be  seen  by  consulting  Mr.  Chapman'^  "  Treatisd' 
on  the  progressive  Endeavours  to  improve  the  Manufacture  of 
Cordage/*  or  the  different  vdumes  of  the  Rqpertory  of  Arts. 


Mr.  JoHW  Dickinson'^  Paieni  for  the  Invention  of  a  CannoH 
•    Cartridge '  Paper,  manufactured  on  an  improved  Principle.-—^ 

Daied  November  I8O7. — Repertory  of  Arts,  No,  80,  Second 

Series. 

Mr.  Dickinson's  invention  consists  in  adding  a  certain  propor4 
tion  of  wool  or  woollen  rags  to  the  linen  materials  previously  used 
in  the  manufacture  of  this  kind  of  paper  :  and"  the  intent  of  this 
addition  is  to  prevent  the  paper  from  retaining  sparks  of  fire  after 
the  flame  goes  out,  when  lighted  by  the  explosion  of  the  powder 
in  firing  the  gun.  jMr.  D.  directs  that  the  proportions  of  the  mix- 
ture be  two  fifths  o£  woollen,  and  three  fifths  of  linen  materials  j 
tr  the  Quantity  of  woollen  may  be  either  increased  or  diminished 
according  to  the  strength  of  the  linen  with  which  it  is  mixed :  as 
the  greater  its  proportion  is,  the  more  completely  will  the  paper  bd 
prevented  from  hanging  fire,  but  its  strength  will .  be  thereby 
reduced.  Each  kind  of  materials  is  to  be  made  into  half  stuff 
'^parately^  and  then  mixed  and  beat,  off  .together,  in  the  same 
beating  machine.  "  The  paper  should  be  '  engine-sfzed  *  with 
alum  only,  in  the  proportion  of  about  ten  pounds  to  one  hundred 
and  twelve  pounds  of  stuff,  and  no  oil  or  spirits  of  vitriol^  or  anj 
other  ingredients^  should  be  put  into  the  engine/'  It  is  then,  to 
be  cured  by  the  usual  method.^ 
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Charles  Grant  Ptscount  de  Vaux's  Patent  for  a  Machine'^ 
which  will  shew  the  Latitude  and  Lbngiturfe  at  Sea;  serving  al^O 
for  weighing  any  Object,  for  measuring  Space ,  or  the  Course  of  it 
Ship,  and  Tinie  ;  shewing  and  keeping  Account  upon  Dials,  and 
upon  cosmographical  Columns,  which  are  Part  of  such  Machine  ^ 
and  also  shewing  the  Lee-way  of  a  Ship,  Part  of  which  Ma^ 
chine  may  tdso  be  applied  to  other  useful  Purposed.  JOdted 
December  I8O7. — Repertory  of  Arts,  No.  80,  Second  Series. 

T«E  instrument  by  which  all  this  is  to  be  performed,  its  in- 
ventor denominates  a  hydroscope  -,  and  although  it  is  not  of  a  very 
complex  nature^  yet  it  is  such  as  not  to  admit,  of  a  perspicuous 
description  without  the  assistance  of  a  plate.  The  following  ac« 
.<ioant,  however,-  will  probably :  convey  a  tolerably  correct  idea  of 
both  its  principle  of  construction  and  its  mode  of  operation.  Frotn 
.the  cabin,  or  any  other  convenient  place  of  the  ship,  a  cylindrical 
tube  extends  through  her  bottom  i^to  the  |wa  5  through  thiA'tubt 
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one  or  inore  i^obeB,  of  ahont  sik  inchas  in  dinfietar,  and  cf  ^r^e^et 
i^itficific  gravity  tkam  the  water«  are  to  be*  pasMd  ^  and  these  ar€ 
Connected  bf  a  cord  or  ftncible  brass  chain,  passing  over  a  ^ooved 
pulley,  at  eaoh  end  Off  die  tube,  with  as  Korieontal  spiral  ^rin^» 
which  forms  part  of  the  hydroscope  within.  The  resistance  of 
6ie  water  on  the  globe  causes  the  spring  to  draw  out  a  small 
slide^  whieh  gives  rise  to  a  ioogitudioal  and  rectaogular  opening  Iti 
tUe  bottom  of  a  kind  of  sand-glass,  and  permits  the  sand  to 
descend  into  a  scale  attached  to  another  spring  fixed  perpendi^u* 
larly  above  it,  and  connected  with  a  small  hand  which  indicates^ 
on  a  dial-plate  fixed  to  the  front  of  the  machine,  the  weight  of 
ihe  sand  Ti£h  out  in  a  certain  time  j  and,  oonseqaently,  the  dis- 
tance that  the  ship  has  run  doriag  the  same  period.  TTie  varia-i^ 
tioti  in  the  sbq>  s  rale  or  vdocity  is  obo  pointed  out  on  ahoth^ 
dtal*9farte,  on  tiie  side  of  the  hydroisGc^. 

,  When  die  ioBtrscnent  is  used  merely  as  a  time-keeper,  flie  santl 
w'dl  always  ran  «nt  at  die  same  rate,  and  the  time  v^  be 
expressed  regularly  upon  the  side  dial-plate:  the  box  con«- 
tainin^  the  sand  h  to  be  turned  every  twenty-ibur  hour^. 

If  this  liial  and  its  spiral  spring  be  taken  separately,  ^ley  wiH 
eonstitiite  a  convenient  and  ornamental  werghing-tmachine  to  he 
used  instead  of  scales.  The  same  apparatus,  in  conjunction  -witk 
1^  gltibey  faoms  aa  excdllent  f^erpetnal  log  :  and,  by  the  addi- 
Hon  Y)f  wbeeUwoik,  it  will  also  serve  to  measure  die  strength  ef 
the  wind. 

Tbe  cosmographicd  columns,  meartiened  in  the  title  to  'Qih 
llpeciEfication,  are  one  of  them  terrestrial  and  tiie  ether  celestial^ 
iBAd  axfe  fBtended  for  the  purpose  of  marking  the  daily  situation  of 
the  ship  with  respect  to  the  earth  and  the  heavens  :  thus  forming 
a  kind  of  journal  of  the  voyage. 

An  elastic  cable,  for  the  purpose  of  ascertaining  the  strengfh 
and-ditaction  of  currents,  also  forms  part  of  this  patent  right,  as 
y/e\\  as  an  instrument  for  determining  the  lee- way  of  a  vjessel. 
This  last  condsts  of  a  small  vertical  glass  tube  attached  to  the 
fide  of  the  hydroscope,  and  fixed  into  another  horizontal  tiibe 
V^hich  communicates  with  the  water  at  both  ends  :  and  the 
lee- way  is  indicated  on  a  scale  by  the  rising  of  the  water  in  the  per- 
pendicular tube.  • 

Ohsetvalions. — ^The  advantages  which  will  result  from  this  in- 
dention, in  the  estimation  of  the  patentee,  are  both  tiumerous  and 
considerable :  and  though  we  are  by  no  means  disposed  to  dcnjr 
him  the  full  merit  t)f  his  ingenuity,  which  we  sincerely  hope  wiH 
.  meet  with  its  due  reward,  we  do  not  think  that  this  machine  ap^ 
preaches  so  near  to  perfection  as  its  inventor  supposes.  We 
trust,  however,  that  the  futum  efi^rts  of  General  Grarfs  fertite 
invention -will  be  successful  in  removing  at  least  some  ef  the  ob- 
jections to  which  his  spparatus  is  at  present  expj^sed^  and  by  thiit 
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mtam  in  briqgkBg  hi»ftek  ti>  sfloh  a  itete  of  ii»turUjr  aad  incfiitt 
nes^  M.may  lender  it  joafiy  eotilkd  to  tte  pn^oreoce  of  .idl  tht 
mflctuiied  tkftt  liave  ]fiet  been  invents  for  tbe  saaoft  purpote :  «D<i 
iwe  ^aU  fed  a  real  aatisfection  if  any  of  our  roBDarks  afaoold  in 
anywise  cflntribute  to  that  end:  wlodie  we  assure  bim,  sbonld  they 
fitU  onder  bis  notioe^  that  tb^  are  oaade  in  a  sfiirit  whieh  is  the 
very  opposite  to  that  which  woc^id  ickduee  us  tx>  carp  at  a  worlhf 
individual,  ooee  high  iu-raok  ia  hia  Battve  coiuntfy^  butoow^ 
ibpelgner  io  thelaoid  of  jiis  fiihers. 

Id  the  copstractiQn  of  hk  bydroacDpe>  General  Grant  %mxm  tf 
ioBff^  aasfuaned  a$  a  priodiiik*  that  the  je^iataaoestif  fluids  tohodioi 
jMMriog  in  them  are  in  the  ratio  of  their  vrlocities  \  they  an^ 
ixmirever*  izenr^  aa  the  squares  of  the  velocities.    2dly>  We  ai^ 
•by  no  means  persnadod  that  the  mode  of  meaaormg  these  Vdb»- 
dties»  by  the  discharge  of  ikie.aaad  .through  an  aperture  in  th^ 
Jbottom  of  a  boai»  iseapable  of  afibrding  an  aconrale  nault   Fresn 
the  nature  of  tfaisaand>  tlie  lower  particles  wtU  aufbra  kind  of 
.hydrostatic  presaure  fiaoQi  tliose  abeve  them,  and  the  fywmity 
Msoiog  thnoagh  eqaid  oriiiees  in  equal  thnes  win  therefore  jm* 
ideotly  correspoad  in  seme  deigree  (tboag^  thia  correspondesioe 
.vill  probably  aot  maintain  any  eonstant  ratio)  to  the  bright  of  its 
surface  abcve  the  orifice  :  whence  it  follows,  that  akbongb  this 
ji^ode  of  meaaaaremcBt  may  aiwwer  very  wcdil  for  ascertaining 
¥tqu(d  poirtioas  cuf  tiooe  mWler  similar  circumstaooes,  it  cannot  te 
aelied  ttpen  as  an  accurate  measuae  of  unequal  portions  of  tiaoe 
.under  variaitle  docuflnstances,  for  whtob  fmrpoae  k  is  bene  adopts 
>ed.    ddiy,  i^s  the  stmdard  mmsas»  m  thia  mode  nust  nece^arihr 
be  fixed  by  experiment,  this  undertaking  will  be  attended  wkb 
icensyerftU^  diifietdty  before  it  can  be  ascertained  with  sufficient 
aecnracy.    If  it  be  made  with  the  log,  the  errors  of  that  instre* 
^  flSflot  will  be  incorpcNrated  with  the  reauk.     If  it  be  made  sn  a 
tvmx,  wbfiie  the  vdedty  can  be  determined  by  actual  maasuie- 
ment  along  ito  bank,  the  densities  of  river  and  aea  water  are  n4)t 
the  saaae,  and  consequently  their  resistances^  will  be  difiereot. 
4tUy,  k  iaaiao  asserted  that  the  density  of  sea*water  is  ditfeiiant 
ID  dkfoeni  parts  of  the  ocean,  and  more  particularly  io  ^ierait 
.aaas;  apd  tboefore  a  true  measaae  of  resistance  ui  one^laoe  will 
awtbeaamaoailier.    Oar  readem  wili  perceive  that  these  last 
lMN>  oijeotiona  ase  the  aame    in    sisbatanca  as  were  advanced 
against  Mr.  Boanaeirs  miwaAk>a  for  the  same  purpose,  in  onr 
fid.  iii.  pageafio. 

.  .  The  apiecification  is  aeceoapanied  with  obsenrationa  by  ahe 
'  fatantee,  tending  to  afaew  the  priority  of  his  iarention  of  this 
jnethod  of  inding  tbe  longitode  to  the  «*  noetfaod  of  aseertaining 
'.^the  raie  of  Ihe  Tofaacitir  of  a  ship  uader  sail/*  by  Mr.  Bos^rdl, 
published  in  No.  6i  of  tjie  Eepertory  of  .Adrta,  and  above  «eler«ed 
to.  General  Grant  says,  that  his  manuscript  on  this  subject  was 
denoatted  iq  the  hands  of  Cadell  and  Davies,  for  publication,  but 
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00  Vtscmmt  de  Veux's  Paimtfor  shiwmg  ike  LatUude,  Ifc. 
he  took  it  a^in  for  the  purpose  of  submitting  it  to  the  Admiralty^ 
the  Board  of  Longitude*  and  the  East  India  Company,  during  the 
years  1803,  1804,  1805,  and  1806 :  that  he  had  his  work,  on 
the  means  of  finding  the  Longitude  at  Sea,  printed  in  the  be- 
ginning of  1807,  by  Mr.  Shury,  of  Berwick  Street,  long  before 
the  appearance  of  Mr.  Boswell^s  paper  in  the  Repertor}%  which 
was  in  the  No.  for  June  of  the  same  year  j  but  it  was  not  pub- 
fished  till  he  had  obtained  his  patent.  He  then  adds,  "  It  is 
hardly  possible  for  a  reviewer  to  give  a  more  accurate  sketch  of  a 
part  of  my  work  than  has  been  done  in  that  paper,  except  the. 
addition  of  a  stick  which  this  writer  proposes  to  pass  through  the 
powers  I  place  in  the  water— ^n  addition  which  can  be  of  no  use. 
To  what  source  he  is  indebted  for  Am  discovery  the  public  may- 
judge,  by  comparing  his  account  with  the  description  I  have 
given  in  my  work  of  the  instrument,  long  since  communicated  to 
men  of  science,  to  some  of  the  official  Boards,  the  result  c^ 
thirty  years  of  study,  research,  and  experiment.  This  writer 
invites  some  unprejudiced  commanders  to  attend  to  the  method, 
and  to  publish  the  result  of  their  experiments.  I  had  myself 
communicated  this  part  of  my  plan  to  Lord  Minto,  sl  short  time 
previous  to  his  departure  for  India>  for  the  purpose  of  tiying  it  oa 
his  passage." 

Mr.  Boswell  has  in  the  most  unequivocal  manner,  in  No.  f6 
pf  the  work  in  which  his  paper  was  published,  denied  the 
charge  brought  against  him  by  General  Grant,  and  positively 
asserted  that  he  had  not  even  bsard  of  General  Grant*8  apparatus 
for  finding  the  longitude,  till  some  months  after  the  publication  of 
his  paper. 

We,  however,  who  have  strictly  examined  both  methods,  whoave 
wholly  unacquainted  with  either  of  these  gentlemen,  and  are  not 
.  conscious  of  any  prejudice  by  which  our  judgment  can  be  biassed, 
readily  avow  our  persuasion  that  the  charge  of  plagiarism  has  been 
brought  upon  insufficient  grounds.  The  only  similarity  in  the 
two  methods  is  that  of  spring  steel-yards  being  used  for  measur- 
ing resistance;  but  these  were  applied  to  this  purpose  upwards  of 
a  century  since,  and  therefore  ought  neither  to  be  claimed  as  an 
invention  by^either  Mr.  Boswell  or  General  Grant,  nor  to  ftu*. 
nish  any  ground  of  quarrel  between  two  gentlemen,  whose  atten- 
tions have  been  so*  successfully  directed  to  the  improvement  of 
nautical  machinery.  There  is,  therefore,  nothing  in  either,  of 
these  inventions  which  militates  in  the  least  against  their  having 
,  been  made  totally  independent  of  each  other,  and  which  we 
believe  to  have  been  the  case :  and  more  especially  so,  as  the 
contrary  supposition  must  necessarily  involve  in  it  a  breach  of 
trust  in  ^ome  one  of  those  respectable  authorities  to  whom  Gene* 
ral  Grant  had  submitted  his  method* 
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Mr.  Ralph  Dood'^  Patent  for  improved  Bridge  Floorings  or  Pirf* 
forms,  and  fire-proof  Floorings  and  Roofings,  for  extensive 
Dwelling-houses,  Warehouses,  arid  Mills,  Dated  June  1808, 
— Repertory  of4rts.  No,  81,  Second  Series. 

Mk.  Dodd*8  mode  of  faliilUng  the  tiOeof  this  spectikatioD  ccnw 
iists  in  the  application  of  malleable  iron  and  other,  metals,  and 
condensed  earth  or  artificial  stone.  The  metal  is  made  into  tubi- 
cal  ribs  and  columns  or  shafts  of  the  form  required,  and  for* 
nisbed  ^rth  ears  and  flanges  or  joints,  for  the  purpose  of  either 
fastening  them  to  each  other  or  any  thing  to  them,  as  circuoii- 
stances  may  require;  The  tubes  may  either  be  used  empty  or 
£lled  with  condensed  earth,  or  coated^with  the  same  as  the  user 
may  think  propers  and  may  be  employed  as  rafters,  joists,  gild** 
0n,  piles,  or  stancheons,  of  any  depth  or  breadtli.  Ibe  patentee 
also  observes,  that  when  made  without  ears  they  may  be  used  ^ 
"  masts,  standards,  yards,  or  booms.'* 


OhservaHons. — ^The  purport  of  granting  patents  is  to  obtain  tht 
inventions  of  ingenious  individuals,  for  the  use  of  the  cemmii- 
nity,  by.  securing  to  them  an  exclusive  fight  to  the  benefit  c^such 
inventions  for  a  limited  time,  upon  the  condition  that  such  inven* 
.  lions  are  described  and  illustrated  in  so .  clear  and  pers^cuous  a 
manner,  that  any  common  mechanic  can  easily  apply  them  t» 
4>ractice.  We  fear  this  can  hardly  be  said  to  be  the  case  in  tli» 
present  instance. 


Mr,  Charles  SewardV  Patent  for  Trnproventents  }n  the  Qon^lruc^ 
tion  of  Lamps.  Dated  November  ISOS, -r-Repqrtory  qf  Arts, 
No.^\,  Second  Series, 

This  is  a  variation  of  Argand's  lamp.  The  reservoir  of  thif 
lamp  may  be  made  of  any  form,  provided  it  be  as  shallow  as  it 
conveniently  may,  in  order  that  the  oil  may  always  be  as  near  tbo 
,'  flame  as  possible  ;  and  its  size  shoistld  be  such  as  to  Contain  only 
a  sufficient  quantity  of  oil  fdr  one  time  of  burning.  The  wicfc 
tube  is  ftat,  and  reaches  quite  to  the  bottom*  of  the  reservoir  3  by 
which  means  the  oil  receives  a  greater  degree  of  warmth,  and  the 
wijck  is  prevented  from  sliding  down.  The  upper  end  of  the  tube 
is  fixed  to  a  round  thin  plate,  which  rests  upon  the  top  part  of 
the  reservoir,  and  one  side  of  the  bottom  is  cut  away  or  turned  up 
to  make  room  for  the  wick;  The  plate  and  tube  are  kept  in  their 
oroptr  positions  by  a  scre^v^  as  iii  Giles's  lamps. 
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02        Mr.  Seward s  Paienifw  Imp^emmis  m  Lamps. 

The  lower  part  of  the  chimney  or  lamp-glass  is  globalar>  and 
the  upper  cylindrical.  It  is  plaoed  about  half  an  inch  above  th« 
plate  which  contains  the  wick  tube^  for  the  admission  of  air^  and 
is  supported  by  a  strong  wire^  one  end  of  which  is  fixed  into  kho 
body  of  the  lamp,  and  the  other  contains  a  sprins^  or  hoop> 
capable  of  embracing  the  upper  part  of  the  glass^  while  its  lower 
end  rests  upon  a  fiat  support  fixed  to  the  wire.  **  These  chimnejrs 
are  not  liable  to  be  broken  by  the  flame ;  they  are  also  much 
•kronger  than  cylindhoal  glasses,  and  ium  a  handsome  ap« 
pearaoGe,  especially  when  tbe  globukr  part  is  grosiid  or  rougiii* 

Thia  dMcriptton  anawers  to  th*  most  useful  and  oooBnmi  foR» 
of  theas  kmps«  but  the  form  may  be  varied  while  the  ''  eomiM»- 
■aation  of  improrement  in  the  eonstiuctioQ  *'  remains  the  same. 
The  improvements  which  the  pateatee  claiias  as  his»  are«  the 
additional  length  of  the  wick-tube  3  the  conteivasHoe  at  its  lower 
^&d  for  giving  room  to  the  wick }  the  additional  width  of  tkia 
titbe ;  the  shape  of  thtt  hmap-^ss  1  the  manner  of  pkciag  h  i 
mA  the  manner  of  supporting  it.  For  each  of  these^  as  well  m 
for  the  improved  lamp  itself,  Mr.  3.  clak&s  a  patent  right* 

Ofocnfa<liofi«.'>**-We  fully  agree  with  this  patentee  when  he«iys, 
in  his  observBtioos  at  the  end  of  this  specification,  that  *'  light 
OH^  justly  be  considered  as  one  of  the  necessaries  of  lile,  and  it  is 
of  so  much  importance,  and  composes  so  considerable  ml  artide 
of  expense,  that  ev^  improvement  iending  to  facililada  its  ma, 
and  economise  its  consumptioo*  certainly  merits  the  attentam  of 
diepuii^o."  Several  of  these  inventions,  of  which  Mr.  S.  ohiiiqa 
the  merit,  we  are  inclined  to  regard  as  real  impcotemcnta  y  mufi 
we  think  that  the  construction  of  this  lamp  is  altogether  superior 
-to  that  of  any  other  with  which  we  are  acquainted.  Of  these  im-» 
provements,  his  form  of  the  chimneys,  if  it  be  justly  Antitkd 
10  novelty,  is  probably  not  the  least.  Glasses  of  the  tubi* 
ral  form  are  very  liable  to  be  broken  by  the  heat  of  thefiame^ 
particularly  when  a  considerable  light  is  required,  and  therefore 
ukl  gr^tly  to  the  expense  of  this  kind  of  lamps  \  but  bf  Mr. 
'Seward's  mode  of  conatmciing  them,  the  glass  is  reflsoved  t»  a 
greater  dist^ce  fi'om  the  fiame,  and  this  delect  in  ap«ataiaaeuga 
tmneved.  The  circumstance  cf  ^heir  bein^  madt  jU  rmighaiied 
glass,  we  conceive  to  be  a  Fecommendatioa,  and  la  be  weilcaA* 
Rotated  to  remedy  Che  prejudicial  efieots  of  a  diaect  aiki  glamg 
light  upon  the'  eye,  whiob  is  the  case  when  the  «faiiiinc^  ate 
made  of  polished  glass.  Di»tmc%ness  of  vision  depmids  as  miaeh 
upon  simplicity  in  the  shadowa  of  obfeets  ^s  upon  the  intaosity  pf 
^ght  in  the  radiant  body  (  and  liiere  are  difiefent  di|;reaa  iJl  iii* 
/tensity,  which  renders  vision  almost  equally  distinct  aiid  nn- 
fatiguing  to  the  eyes*    Tl^  quaiiiaes  «f  a  \^  wfa^ab  aoAima  a|i4 
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'Jfr,  Samitts  Paientfor  a  Machine  fir  washing  Linen,  fS^c.  (Ss 

dSspefses  light,  and  those  of  anodier  which  ijatercept  it,  are  very 
iifferent,  and  of  the  formei:  nature  are  those  of  roughened  glass* 
JPolished  dass  reflects  a  considerable  part  of  the  light ;  and  i 
^be  of  t£is  kind  when  surrbunding  a  lamp  k  hardly  seen,  while 
one  of  Toughened  glass  emits  light  from  every  part,  which  i$ 
thereby  rendered  more  soft  and  pleasing  to  the  eye,  and  very 
little  of  it  is  lost  by  internal  reflection.  And  as  a  larger  globe  ap- 
OBsrs  lets  kontimu  thsio  a  amalksr  o»e  with  the  safm  ^iegrae  of 
udbkti  «liis>efiBOt  may  be  regulated  by'  the  size  of  ti)e  gldbolar 
fatt^  the  chimo^.  W«  apprehend^  iiowever,  that  the  idea  of 
wag  raogfaened  glan  £ot  chimneys  idilead  of  that  wi)i«ch  ii 
fiolished,  did  «ot  origiiiaite  with  Mr.  Seward  -,  but  diat  he  pr«>> 
teblydarived  it  iroak  some  eKperiments  of  Count  Rfunf(>r)d*s«^ 
Hus  aiA^ecCy  publighed  in  No,  66  of  the  Phtlo^hicM  JonnuiA, 
•Hd  Bodced  at  page  1^1  of  oar  vol.  ti. 


Mr.  Zacrakiah  Baeratt'j  Patent  for  a  Machine  for  trashing 
iAnen  and  x/otton  xycwfts,  ttwi  ottur  strntlaT  i  fitnffs  j  to  wntcn 
there  may  be  <Mxed  or  omitted  at  Pleasure,  a  Contrivance  for 
premng  the  Watter  Jrom  '^hem,  n^w  comm/onfy  done  ^  UHn§* 
ing.  Deaei  Ottoher  1606. — Repertory  of  Arts,  iV^;81^  Se^ 
xmd  Series. 

This  machine  consists  of  a  wooden  trough  with  an  inclined 
fcttiotn,  and  an  uneven  mrface  on  the  inside,  made  by  grooves  or 
inrefeetkms.  The  projections  may  have  pieces  of  leather  €»-  ^my 
«ther  scftefaHtic  substance  £»tened  to  them  at  short  distances  from 
leach  otiwr,  whidi  are  intended  ^o  act  similarly  to  the  fingers  in 
lilie  «peratioA  ci  washing.  '^  lliese  elastic  pieces  are  not  abso^ 
teteiy  seceseary,  though  the  washing  is  performed  better  with 
jftian  without  t!hem.*'  A  ho^  is  made  in  tlie  bottom  of  the  trough 
<te  let  off  the  water  when  done  with.  On  the  inside  of  the 
fltrottgh,  sear  <liie  top>  and  parallel  to  the  ends,  a  roller  is  iixed, 
iwhidi  k  covered  eitiicr  wholly  or  in  part  with  cork,  leather,  dr 
some  soft  subfta&ce,  to  prevent  noise  when  it  is  used.  The  ope- 
ration is  performed  by  a  person  pressing  the  cloths  with  a  loose 
4»ottrd,  vmrich  it  «npported  on  the  roller>  and  called  an  agitator. 
fta  length  is  about  two  feet  six  inches,  and  fts  width  nearly  equal 
(|»  that  of  the  trough  ;  the  upper  end  of  it  contains  holes  or  spaces 
€(»r  faoldmg  it,  and  the  loweisend  is  covered  with  leather  or  sonjo 
40thea:  soft  elmtic  material,  with  projecting  pieces  of  some  soft 
tobstanoe  at  the  bottom,  similar  to  those  on  the  inside  of  the 
'<iroag^.  A  strong  bar  of  wood  is  also^xed  across  the  top  of  tl|d 
itttb,  VB  Whi<5h  is  placed  the  appai-atus  for  pressing  the  water  out 
49f  ^  washed  dotbs.  This  consists  of  a  square  box,  with  grooved 
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6#    Mr,  Ctdckleis  Patent  far  making  Brushes  from  WhakJmte. 

QT  fluted  sides  and  bottorp  for  the  readier  discharge  of  thp  ^ater^ 
when  thte  pressure  is  exerted  by  means  of  a  piece  of  wood  nearly 
equal  in  size  to  the  interior  of  the  box,  acted  upon  by  a  vertical 
»crew,  supported  by  a  frame.  A  lever,  or  any  other  means  "Of* 
causing  a  sufficient  pressure,  may  likewise  be  used-  for  the  sam^ 
purpose. 

Observations, — We  are  by  no  means  persuaded  that  this  ma# 
j^htne  possesses  an^  particular  advantage  over  other  machines  that 
bave  been  previously  invented  for  the  same  purpose,  in  pokit  c^ 
laving  either  trouble,  or  performing  the  operation  more  eS^c* 
tually.  And  we  conceive  that  the  business  is  never  so  well  per-' 
formed,  and  with  so  little  injury  to  the  cloths,  as  it  is^in  tht 
con^mon  way  by  the  hand.  Whatever  may  be  the  constructloh 
of  a  machine,  we  fear  it  can  never  be  made  to  apply  its  effects  t© 
the  different  parts  of  the  cloths  subjected  to  its  operation,  in  the 
juroportion  which  is  necessary  for  performing  -the  business  in  that 
complete  manner  it  is.  done  by  the  natural  and  commqn  mode. 

■>■■■'       ..,.',■'■.■    -J..  '  L  L  ,..  I,.,.   ^  a 

Mr,  Samuel  Cracklbs'5  Patent  fa"  a  Method  of  making  and  man 
nufacturing  of  Brushes,  from  JVhalehone,  whM'h  have  hitherto 
leert  made  and  manufactured  from  Bristles.  Dqt^d  November 
1808. — Repertory  of  Arts,  No.  81^  Second  Series. 

Thb  specification  of  this  patent  directs  that  the  bone  whidh 
comes  from  the  mouth  of  the  whale,  be  boiled  or  steeped  ia 
water  until  it  become  soft  and  flexible  j  in  which  state  it  is  to  be ' 
cut,  with  any. suitable  instrument,  into  pieces  nearly  resembling 
bristles,  and  of  a  greater  or  less  degfee  of  thickneas  or.  strength^ 
according  to  the  purpose  for  which  the  brushes  are  intended.  The 
bone  is  then  to  be  laid  in  a  proper  place  until  it  be  perfectly  dry, 
when  it  is  to  be  substituted  in  the  room  of  bristles.  "  Tho^e  that 
are  to  be  set  with  pitch  may  be  seared  or  singed  at  one  end  with 
a  hot  iron,  to  make  them  resemble  the  roots  j  and  beat  at  thtt 
other,  to  make  them  resemble  the  flag  of  .the  bristle/* 

Oiierwa/(W.— How  much-che?per  Mr.  Crackles  will  be  able 
to  afford  brushes  of  this  manufacture  than  those  which  are  niade 
of  bristles,  we  are  not  prepared  to  say,  but  we.  should  apprehend 
they  will  be  of  a  much  inferior  quality.  Each  bristle  of  which  a 
brush  is  composed  is  a  complete  substance,  and  the  continuity  of 
its  constituent  particles  is  uninjured  in  the  manufacture,  which, 
particularly  thoi^  of  its  cuticle,  is  of  the  most  essential  service  in 
the  preservation  of  its  elasticity,  upon  which  so  much  Of  the  valud 
smd  durability  of  the  brush  depends.    In  the  mode  of  manufactupa 
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Mr.  Dumpttr*S  Pakfii  for  rospmg  iTotnUt  4*r.  * '  S*. 
^  proposed'  by  the  pateoteCj  the  continuity  of  the.  particles  of  Ao 
whalebone  i«  broken  by  the  separation  3  the  cuticle  is  completely, 
destroyed  ;  the  lateral  adhesion  of  the  fibres  rendered  more  easy 
Id  be  overcome  j.  and  the  comparative  elasticity  6(  each  filament^ 
aind  its  consequent  suitableness  for  the  intended  purpose>  very 
much  dti9int9hed« 


Mr.  Edward  Dampikr**  Patent  for  c&rtain  Mdchinery  for  retsp' 
ing,  grating,  or  reducing  into  small  Parts' tn-  Poivder,  suck 
IFoods,  Drugs,  and  other  Suht^nces,  for  the  Use  ftf  Dyers  and 
others,  as  are  not  easily  to  be  pulverized  by  Peratssion.  Dated 
March  I8O6. — Repertory  of  Arts,  No.  S2,  Ststond  Series. 

The  machinery  invented  by  Mr.  Dampier,  for  the  purpocie  set 
forth  in  this  specitication,  consists  of  a  large  flat  wheel»  ox  other 
level  surface,  &xed  on  a  vertical  axis  or  arbor^  and  causal  to  re- 
volve by  the  usual  meaas.  To  the  upper  surface  o^'  this  wbeelj  a 
4mnQber  of  gutters  or  raspers  is  fixed,  with  their  faces  toothed  and 
directed  upM^ards:  each  of  these  Gutters  is  pointed  with  one  end 
towards  the  Centre  of  th«  wheel,  either  directly  or  with  any  in- 
clinations to  the  radii,  so  that  the  line  of  its  length  may  evffl< 
where  cross  the  circles  described  by  its  teeth.  The  materiaUlO 
be  rasped  are  secured  on  the  face  of  the  said  wheel,  which  by  it$ 
rotation  cauaiis  the  rasps  or  cutters  to  act  upon  them,  and  the 
raspings  fiaill  through  a  perforation  or  long  hoJe  at.  the  side  oS  each 
rasp  into  a  proper  receptacle  placed  beneath  the  wheel;  The 
wheel  will  admit  of  various  forms,  dtmensidiis,  bevelings,  nnd 
velocities  of  motion  -,  and  the  cutters  may  either  be  fa»d  on  this 
wheel  in  connexion  wit^i  each  other  or  separately.        :  ^ 

QbservaHons.-^The  nature  of  this  machinery  is  evidently  y»tf 
■imple,  and  it  appears  to  be  wdl  calculated  to  ansMis^rthe  purpose 
for  which  it  was  designed,  by  effecting  the  pulverisation  of  nard 
and  fibrous  substances  more  conipletely,  and  with  kn  trouble 
than  any  of  the  methods  previonsly  in  use. 


Mir.  Davio  TaakAS*^  Patent  fur  a  perforated  Vessel,  Percolator^ 
and  Frame^  for  making  or  preparing  potable  Coffi^e.    Dated 
'*     May  l808.-^-A^/ory  ffjlrts,  No.  82,  Second  Series, 

This  apparatus^  as  the  title  indicates,  consists  of  three  parts  j 

the  principal  of  which  is  ^  ^m  or  Vessel  fon  receivitig  the  be-" 

verage  Which  is  pprep^red  frop  coffee  by  tat^nM  of  hot  or  boiling 

water  mad^to  pass  through  xt^  and  which  isikayn  off  by  a  cock 

^  adapted  to  the  purpose .    In  order  to  p^even^^the  fil;ratiQa  i^am 

*»o.  I8.--VOX.  V.  *  '      15, 
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(h^      Mr,  il^mas*3  Patent  ft^  a  pdrtabU  Co/pet  Apparaius. 

being  impeded  oi'  stopped  by  the  compresMI  dr  in  the  vessel^  a 
number  of  small  perforations  or  flues  are  made  in  the  upper  part 
of  the  urn,  to  permit  the  rarefied  air  to  e^ape.  These  are  so 
4ntuated,  that  when  the  percolation  is  finished  they  are  covered 
SKTJth  tiie  ^me  cover  as  the  mouth  of  the  urn^  by  which  means  the 
urn  becomes  a  close  vessel,  from  which  neither  the  fincir  qaalitiei 
or  essence  of  the  coffee,  nor  the  heat,  can  escape  by  evapo- 
ration. 

.  The  percolator  consists  of  a  small  box.,  which  contains  tb^ 
f:of!ee  in  its  ground  or  pulverized  state,  and  prevents  it  from  rising 
l^nd  mingling  wit,h  the  water.  This  box  is  attached  to  the  lower 
exticmity  ojf  a  cylindrical  tube  or  vessel  for  receiving  the  water  5 
its  top  and  bottom  Ve  pierced  throughout  with  very  small  holes, 
and  the  water  being  poured  Intq  the  cylindrical  tube  above,  passes 
through  thtse  and'the  wliole  mass  of  coflfee  into  the  urn. 

The  frame  or  simd  is  calculated  lo  support  the  um  at  a  propet 
height  ibr  drawing  off  its  contents,  when  it  is  not  made  o£  th« 
jsommon  form.  It  serves  also  to  encloie  the  vessel  and  its  ap^ 
i>endages,  when  they  are  made  in  the  portable  shape,  and  topro«- 
teet^hem  from  itijury. 

In  his  observations  the  patentee  gives  a  moce  particular  descrip« 
tion  of  this  machine  in  its  portable  form,  aind  calU  it  the  coftem 
eanteen,  ^to  distinguish  it  from  other  forms  of  the  um  w  receiver. 
It  is  of  a  cylindrical  fonn,  and  separable  into  the  following  parts',. 
viz.  a  receiver  or  urn,  being  a  cylindrical  vessel  wiih  a  oover«*a 
cyltnder  or  balrel  fitted  to  the  inside  of  the  um— ^a  percolator  iOir 
charger  fitted  to  the  barrel—a  case  or  stand  for  enclosing  the 
whole,  and  supporting  the  canteen  when  in  use.  The  office  of 
>the  first  three  is  the  sanie  as  in  the  preceding  description)  and  th^ 
frame  is  changed  into  a  stand  by  depressing  the  upper  end  or 
cover,  which  is  effected  by  means  of  four  pins  projecting  from 
the  edge  of  the  cof«r,  and  didhi'^  through  perpendiciilar  grooves, 
cut  about  half  way  down  the  inside  of  the  cylindrical  frame,  at 
^^termination  cff  which  they  rest  and  form  a  stand  for  the  ura 
at  a  eonvenient  height. 

The  whole  apparatus,  including  a  caddf  for  ingreSlents,  may 
be  packed  up  in  its  cylindrical  frame  or  case,  which  is  six  ihchea 
^nd  SL  half  in  height,  and  fiMir  inches  and  a4ialf  in  diameter; 

Ohsenkitions.'^ln  thid  departiftent  of  oilr  labouifs,  ;h  is  no  nh- 
.conmion  circumstance  to  meet  with  a  patentee  who  thihk*  much 
of  a  little,  and  mak^  use  of  a  great  numbet.of  high^sounding 
words  and  phrases,  when  a  very  few  simple  terms  and  expressions 
would  cbnvej'  his  meaning  with  ten  times  as  much'  clearries!^  apd 
precision.  Mr.  Thomas's  opinion  of  his  own  invention;  or  kt 
least  the  opinion  \^hich  he  wtshes^lbe  public  to  have  of  it,  ttkiyh% 
-ascertained  with  considerable  accuracy  from  the  two  Allowing 
ifcmeoces  whiclh^cohduafc  ftii  bWciVaticfij:^''  Aitd  %Ken  ItT* 
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.^hiob  it  cm  be  itqvjied,  am  ttu^weriog  nesy  fiaMtmejj^^cq^ 
.be  aimed  at>.  may  be  enclosed  in  e  boUo.w  cy^iodv^  ^iskiad^c^.m! 
41  half  ia  Ji^ht^  and  four  ipcfatt  and  a  ^alf  i^  d|ainete&>U  ^oii^r 
^ely  be  proaonnced  an  unrivaUed  mode)  pf  preci|i9a«.  f  tUiQr* 
and  elegpecB.  To  the  curious  it  will  not  ^ppnaf  4ui  oninW^t^g 
£ictft  thai  the.Qonstruction  and  process*  simple  iui  .^jr  are  i9A4» 
to  appear^  are  founded  ppop  pure  philo^ppbigil  prinqples;  in 
wbidi  cbemistfy,  pneumatics^  e^d  bydrostaticaj  baye  some  ffaweii 
.jMid  that  witbM  doe  legard  IP  theie*  the  •  meohipfi  wi^uld  be  in- 
€i0ective/*  .We,  hewever,  who  ngu^  things  in^lependent  of 
.ioflated.deigriptionv  haviiig  aeeii  the  «ppani|i|%  «re  ready.to  ad- 
mit^ that,  them  aiP  «pm^  advamflftii  in  this^  nMe  of  pifparing 
cofiee  over  those,  previously  in  Uie.  Xhe  compaet^ies*  and  port^- 
bilijQF  o(^tim  .apparotna  wUl  doubtlesa  render  H  >ciiavenient  and 
de^rable  on  serial  oocasi9n9«. 
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MosTAXO^-EAAW  (i.  e.  •  the  htlUf  of  the  seeds)  .is  to4)e  wettedi 

•Ihen  ground  again,  and  afterwards  naixed  wtth.;a  ponsideralile 

'quantity  of  water,  which  betqg  well  stiiffd.  ia left. to  aettle,  [and, 

9$  soon  as  the  coiirser  parts  ham  snhsjded^  the>  viator,  is.  dfcawn  ofi*, 

and  strained  thcQugb  a  £annel  or  other  strainer  into  a  vat.    In 

this  vat  the^wateils  left  to*refR)se'untn  the  finef^rt  of  thebnlu 

has  subnded,  when  the  supemat^nfe  water  is  drawn  off,  and  t^e 

reridoary  nmstard  preserved  in  the  common  mode. 

,  ..  XbOiCoarser.part  n^y  l^Ne^ohpitted  again  to  ^  similar  process  ; 

or  the  water  cpntainlng  the  6i\ef  psy-t  may  be  iise<^  to  wet  a  sepotid 

'parcel  of  bran;  m  /  *  ,     •  ^ .     "    >  • 

In  the  processes,  the. same  wat^rshonl^  be  used  for  seNferal 
'.enoeessive  tpemtk  of  bian,.  the (gir; kept  frem^tfe^.  mnstardrand 
•  the;opfsatina<peffovmed  iis;speedily*as  po^sibl^j^v^p  K^rder  to  prf- 
^gerwrthayupgeaay.    .  •  #i     « 

To  obtain  <dry{Bc«r  of ^nMUtaid  ftom  the  bren,.  it  m^y  be  grom|d 
with  the  xe^  ef  Indian  corft,  W<beat-!fipar>.  whttef  a)ustard*se<i^, 
or  other  appropriate  substances  jc.  and  thus  a>c9nftidfur$ibl^  degr^ 
-of;  puogeoMy jm^biuilitained.:       -.•■,,'         ,     ,  , 

MusUndtA^uri  oiigr.be  ue0cpeditioii»ly.9ifte<jl»  by  fixiifgia  jboppex 

omr  .tharisiBve/ic^pa,:tnJU99iijr  tfiedm^e^  whV^  sieves  ^o^Jd 

be  so  bung  that  they  may  conveniently  be  br^she^:^^^^^  ^^  ^* 

. taxn.  oDMg^bsosbdea.^nay; be^Sdfd  uodftr  fiitt  tif^f^^  tq.hn flaoved 

ibgg  machinery.  /  .  *  ,     \j  •»     i  •••»  ' 
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^01       iir.Bttnbws'sBacptffhitenis.j^ 

^  Obi€tkktlimi$^^^--lRt&^^^  pttenf^  relilitig'totfaepr^ 

'««[IH^  of  wet  mtistardj  by  rounding  the  IniIIb,  luid  Wishing 
'^^mt  the  tritoraced  mass*  it  cortdinly  an  ingenioes  mode  of  pto^ 
tmih^  a$  mach  eatable  matter  as  possibk  froni  the  brbwo  mostM^ 
•aeedi  b^  the  ttcodd  parti  in  which  the  af^reet^Qantii^  of  diy 
.^oiir  <4  fBQst^HPd^a  proposed  tt>  be  increased  by  •varicMM  addkioat, 
-ean  only  be  regarded  as  an  adnlfetBiion  of  this  vmfok  eiticle^ 
'     Thit  this  adoltefaticQ  is  carHed  on  to  a  very  great-  extent  Is 
evident,  bacanse  the  manufiKtoitd  artide  has  ooc  iod^ased  iti 
7^1^  in  prof|f>dttion  to  the  Very  gteal  mo  in  '^hit  priae  of  tine  seed. 
•Gr^,  whcintrodtifeed  the  mbudsietiire-  i»tlie.be^miiB^  of  the 
last  eentY^,'ha#for  a  long  tUne  the  aaonopd^  net  mify  aft  hooae^ 
but  al^  in  Hoilattd/  ahdak^'lhe  flouf  purr,  mads^  idthoagh  ant 
-an- expensive  vtoatt  iMt  a  vCry  mederale  forttme.     >  ' 
«• -l^  use'ef-^sidt  b  pwhaps-the  on]^  adnlteratW^,  lev^r^tfaar  ad- 
dition, that  seems  perfectly  allowaUi^,  beoause*k«  is  eely  a  pier^ 
oiis  addition  of  that  which  ypold  at  any  rate  be  sub«eqnentl)r 
added,  and  the  pure  flour  will  welf  bear  twice  its  weight.     - 
;  The.  origioak  ix^au£^ct|irer.  wa>/ jnponimoded  by  A^  acciMQBl^- 
,  tion  of  his  hullsi  as  they.were  theu  only  used  asa  cosroeiic  wash 
to  soflen  the  bands;  bat  the  ipelegabcy  o£  sqc^  awash*'  and  its 
4:heapness«- have/ notwithstanding  its  superior  efficacy » 'occasioned 
tk  to  give  plaee(tdrnsoKeh^aftit  I  and?  costly  oomppiaids;  .  Jt  was 
afterwardsi  asdiT9«tiH/'nisxed!i«hiia^&ikc>f  gipuodfe)^     9.iA 
.  aoSd  to  the  fN)er^ai!  pepper  rio^s^iii^ing;  of  Wteteg^.UMB^d.^^ 
tbeprochiOliaD'of/oil  bjirexpiBMioa. -  .  ^.r. .    r:   f.  .:  . 


ap?? 


.!.  j,ftn.'"fj^.    flj'  ^j,.,,   ^ 


AGRtCftTtTVRE;' 


Bxperimen^s  on  the  campar<^jliiie  CuUute  of  ^Aeaf.     J?y  Robbxt, 
BtTRKOWs,  J559.    of  Great  JFiichingkafn,  Norfblki^^HransU^* 
.     tiens  of  the  Sociiiy^ ^ris,  FoL  X^,,       ,     ^- '  . 

'     The  experitketits  detcMf^d^'ln -this  oeniiininiofltkin  consist  of 

'  two .  distinct  Courses  3  the  fbisi  ^oC  wktoh  was  made  on  clovet 
stubble;  the  second  on  what  is  termed  in  NoiMkia biMard  fal*- 

^Ibw^  by  which  is  meant  a  ctover-^ley  piou^faedupia  Jolyy  and 
l^otighed  arid  harrowed  two  or  tla^  times  betwee«  the  first 
breaking-up  and  the  time^ef  sowing  the  cam*,  fiotb courses  of 
experiments  were  made  without  any  maume;^  under -the  im<- 
ptes^\oa  that  the  qdallty  coiald  not  be  exactly  pmpprlioned,  and 

^^idrefore  the  crops  wette^  takm  Ant^  land  in  fn^ipiit  gp^ 

"  iftlion  and  very  clean.  "  /■    J' 

The  modes  of  depostting  the  seed/  which  were  beimght  ioCtr 
comparison  in  these  trials^  were  Ihe  broad-eani^  the  SJblit;  np^ 
the  flHii  husbandrf  I  and  the  miditte  of  a  large  fleid,  without 
either  ti(ee  qr  hedge-row  ef  leAcieot  height  to  heve  any  injarioaA 
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€ifect>  was  selected  for  each  coarse  of  experiments.  The  cjuan- 
tity  taken  was  twelve  acres;  which  was  diviiled  int«  tiiree  fat^ 
&11S  ofv-four  acres  eaeb,  •  of  wfaieh  one  extreme  portion  was 
dKbbkKif  <he  ipiddle  portion  sown  broadcast,  and  the  other  eif- 
tneme  portion  drilled  with  Cook's  drill.  The  experiment  on^he 
slower  sktMe  commenced  on  the  22d  of  Septen»ber  1806,  \iy 
pteuglHnjf  the  whde  twehe  acies  nearly  six*  iticfaes  'dee|y,  and 
hyta^  it  into-stitches  of  tan  yards^ioiireadth;  which  were  cop« 
•siderMi  snost  convenieot  lor  the  fuAire  operations ;  on  the  25th 
tile  brofli'^casc  wna  ^aown  with  two  Winchester  bushels  per  acm^ 
and  4he-ioed  'immediately  harmwed  in  by  repeating  the  harrow^ 
iag^  till  it  w»  oomftoiely  doferod,  and' their  rdHkd  widra^'heiirr 
i^er :  atf  the  sane  tame  the.  fear,  acres  on  one  aide  of  tfav  Imoadb 
cost  werd  dibbled  in.  equidistant  rowr  ofriiNir  loehes  and  a  half 
oantsder*  and  the  holeathiee  inches  aftort  ^tdqi  eadroiher,  #hiak 
is  the  gjontosalinetbod  that  obtains  in  Korfolki  -lAwi  twb  Co:  fai^ 
grains  were  put  in  each  hole>  and  the  quantity  of  seed  used  w^ 
4dx  packs  to  the  acie  i  and  while  the  dibbfiog  was  gDiag^io;  the 
lAtf  four  aares  were  dUllai  with  Cook's  nttebme  lo  oq^iAiaMft 
aawB  of' aloe  inches*— a  distance  held  preierabla  to  all  dthararjil 
afaiUing*  as^  if  the  space  be  less;  the  herse4ioai  oaai  aoaifoely)  li» 
laaad  with  safeQr.  and  without  tbe-asaBf  tbaho^aUdriliiagiiiiwi 
h^  tmffn§em.  The  aftaat  *ha  mA  soMmbo  aaadedta^iypBiawnwi 
.hi  a  fiewrdajri  after  tfaaaaapeiatipaawsg  patfownoitr  theibwKal^ 
^ost  iirat  i(asMdlins  altsihniad  lo  atanBevhehig  baaied  tardaiy  in 
the  eafftkas  tlM  othav  diviaiaQa)  $  ater  thabnnidfeait/tlsadihhliKi 
eame  up,  and  last  d  all  the  drilloA;  and  tha  iattar^  when  all 
diree  were  cdbofletalf  aUM*  grouS,  ^lo^edinAdi  nereTegnlar 
tad  beaadltal  tbm  eithor^pf  the  others.  The  broad«cast  seemed 
to  have  theadvantage,  in  point  o£  appeanmcoi  diorifag'th'e  winter, 
and  Afintahded  it  till  the  beginning  of  March«  when  the  drill^ 
-began  ^  assume  the  superiority,  by  ^ibiting  a  fine  dark  gieen 
hue,  with  a  broad  reedy,  l^af,  and  m»ntBined  Its  advantage  tilh 
tha  shaatiag  of  the  ear  destroyed  all  comparison  of  aji^arance. 
Kext  to-the  daUed»  the  bi^oad^^aat  ceeoodod  m  health  and  promise,^ 
*hat  last  Its  crionr  ftst  tawaida  theiaad  <^  Ma)r»  and  looked  after- 
warda  noia  riddy  than  iho  other  two  divisions,  which  is  attri* 
hated  to  its  being  4oo  4fakrk  to  admit  a  proper  circulation  of  air 
Wween  tha  jdaatss*  and  this  circumstance  is  considered  an  evil 
9iWKf%  atteoibnt  ott  haoad<<aat  crapb^ 

The  particalars.offthaexpeiMejof  each  of  these  divisions  are  accn^ 
ratify  aad-minntiriy  given,  but  do  not  admit  of  abridgment :  in 
astunatiqg  the  produce,  «tbei  wibsBt  is  reckoned  at  8^.  per  bushel, 
and  tha  -straw  at  35.  per  cwt  the  average  prices  of  Norwidi 

TbMsJitUed  wheat  prodaaed  in  vaba  >    -  .  -  t  « .  aCTlO  -a  ^ 

Thecxpenieawora  <^  -    *«^    ^    w  17  >| 

Brofit  •    «    -    •    «   \  ti!9  U   af 
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Kl       MftBwrowls  HxperimenH  wt  the  Cubmnrf  Wheat. 

The '<Ert/faa£'#heal produced  io  value    -    «    •'  »  ^•j^  tg    5 
The  expenses  were  -    -    -    •     -    i  6     7     2* 


Profit  •    -    -. 

T\».lftaadffeast  vbeat. produced  in^Talue 
.  I  The  expanses  ^wtsre  ?*    *- 

■r.v/    ■.   ;     -.n    •  •   .    .    •••  ■■      ■    J    K.*      ;      •.    .    h 
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vv  jnltlieeef  oalonltttoss,  no  aceount  its  vtabte  of  ^rmat,  tithes,  ;or 
4fsliQS>i<v>imiy>ia(sfle6t  onthexapitalremfAi^r^^  tables,  liofWi* 

Hrfiry  iinR  addedu  ingiriikh'thfse  expensee  are  included,  and  die 
ifesiik  irfkopi!ofil  !of'8fcd#.ll<#jf  per  acre  o».tbe'dibbled>  df 
ifi^t  2x1  f9</j  pnrriaci'^  dv  the  dhikd,  and  of  5/«  l^i;^.:  on  the 
iNQ9ai«cBstxn>p.  -v.  -    /        .  '\ 

n  1  iTbe  experioiecits  on*  the  bastard ^fallovr  commenced  bptilaipffii^ 
ip04iqfi.the  dbwrvleymt  the  end  6f  Jul^^igpbrisig  enodMr^'plduglnliiir 
illb&!fiiist)  ifteekiti  &5ptecnber,!a  thinl  the-lirst' week^in  Gsutai, 
eiUc^idefmtiniptheiieed  on  ilhe  tkrne  dast  days  of  that:  fmoathfikM 
gteffiptibfrMonoRittefi }  JStm  laad  waa  divided  as.  in^^the  ipmMiam 
eeipangyistii ? andntfae^uandittodasMttna  l»ibe'greundi,.iis:ai^nii)r  £ 


dobible^iin;  JiienBtnr  flaaonen<and  ^qnantity.  t  ^Hhr^app^itaficfi^ 

}the  nchesvand  xtwak  fi»swig.to  tlie'  liyot .  in  tbal  elperiqient^:  tte 
•eame  prioBS^atGfttd^to'in  in,m&'prece(tixq^  (na^  iipid  o  '^  ':  v        ') 


i        .     .  :....  .•".  •  •   .    ^  .  .         -     ■   .         U.  ,       V/    .      ' 

,ri!I1ie6M^/bdwfaealiirodQ(^  itiyalne  .;-    - 
!  :     ^Tbe e^peas^were  ^tf    - 

..  ,   h      ■.?  .  'J    ...        ,  .'..:-■'    .'■■ 
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!l1ae«^^i/erf^wheat  pioibHaad' ia^alue 
liie  ej^>eoaes  JvtE!^'  <•  / 

'  '  Bront   •    > 
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The  broad^cast  wheat  produced  lioo^idflieM-' 
'The- expcbies; were  •    -    -j 


:^)»j     il'*iiV::i.i 
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These  calculations,  like  the  foregoing,  are  made  without^akiag 

lentiffalaa,  or  pKifit  of  capital/  intb.>cfaiaocoBfld[  f  bvtsubseqtient 

^ble^ateihepe  also-^ddedy-  ^img^AmstftipimjBi  of  $L  Ss.  Ad.  per 

ju»e^oD4he  drilled ;  of  4L  ISf.  5}^.  per  acre  on  the  dibbled>  and 

|tf  4ii  2f ^>7|<^*  p«r  acr&-ctfvthe  faixtedlcast  crop. 
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It  is  ttAttd,  that'th^te  e%penmeni%meife^  9&aiKiitmAy4^ 
^atest  possible  accuracy^  'and  every  oper^atittfrjpegfefltted  tindar^^ 
the  eye  e^  Mr.  Burrows  hims^.  He  fitmtmves  th^  nSkti6tkf0^ 
M  the  CTOpi  on  the  bastard  fallow  to  thone  ori  tbS'cloVerrstubli)^ 
tfootigh  the  soil  was  the  sanie>  a  fin^fe  ¥aii^*k)aiii^^4h  boih^'dMetf^ 
dnd  ia  his  judgment  in  tite  same  C0iidKfk|ri>  tcri)*  »  cofi<ll«u^i( 
argameM  against  itdhiwtilg  laiHl,  wiiioh  he  call^  '^  -  a  hitftfiatolti: 
jystem/'  and  thinks  it  evident  that  the  fallewist  fallo^rg  away  a« 
'much  or  more  vegetable  matter  than  an  ample  manuring  wilt 
again  restore  to  the  soil :  and,  notwithstanding  the  raperiurity  <^ 
Che  dibMed  over  theddUed  in  ocm  course  of  these  expenments; 
he  it^ins  his  decided  prefemn^  to  the  drill  system,  as  ^ordiii^ 
the  best  means  of  keeping  UM  fii^from  fotdness^ 

'  (NfsefvaHons.'^After  die  eif tended  an^lysis^. which*  has  been 
j^^tn  of  this  pap^r,  it  is  unnecessary  to  praise  the  commeikkb)^ 
tecuracy  with  which  the  experimentB  have  be6ii  .conducted.  It  Is 
one  of  the  most  valuable^  records  of  facts  trhich  ha8.ap|)6dred^*^ 
the  comparative  cultnte  of  the  corn  which  is  thestthjeot  of'dtf  - 
%ve  clo  not  ihdeed  rev^ollect  atiy  previous  espetiments  which  htLP6 
been  so  satisfactorily  conducted.  At  the  same  tnne  we  cannot  ^m^ 
tvi^  Mr;  Burrows  in  laminsi^g  fallows  linm  all  soils  in<^serittii« 
Bately>  thoogh^^  the/' nifty  not  be  neensary  on  the  liglift  sand^f 
loarn^  of  Norf(^k :  where  land  is  too-wet  toadmit  of  the  chilly  , 
it  can  m^y  be  cleaned  by  tw^ting  to  a  faJAcnf. 

git..'      "'■  '   "    '        ^>    ■    '         ■    I   ■'    ■  ■'"!      ''.■!.    i  '■'.    "      ■  I    ,l'..li    J 

improvements  in  the  Culture  of  Vegetables.  -5y  J.  C.'Curwek^ 
Esq,  M.  P,  of  IForJdngton  HalL-^Transactions  of  the  Society  of 
Arts,  VoL  XXVI, 

The  experiments  which  are  detailed*  in  this  paper  are  consU 
tiered  by  Mr/Curwen' as  discoveries  highly  benddcfal  to  agricui^k- 
ttire,  and*  of  the  liost  impbrtant  consequences,  since  they  teiMI 
to  establish  thife-dipub^e  advantage  of  well  cleaning  and  woi^ing^ 
the  ground  5'  first,  fts  i^  fr^  the  land  from  weeds,  and  secondlyv 
as  it  conduces  to  the  growth  of  the  crop^  Thiey  are  considered 
^o  aiford'a-alrong  demonstration  in  favour  of  using  manure  in  fti 
freshest  state,  by  which  the  expense  of  making  dunghills  wHl  be 
sayed,  and  the  manure  niaderttrextend  to  the  improvement  of  a 
third  part  moi«is'dr  We  land.    '    -^ 

The  %rth  t)ccttpi^-by>hl9  ^gentleman  wa6  *Jfi  such  -a  itate  i5f 
Sbelneife  «s  tb  retjt^  ik  -siiiH^irtteii^f  fallewsi'td  clfcto  it  ^  bitt  b^ 
*rng  >)ANK4lfiilg  to  adseV  tf  s^!^e«;M«#etirded' with  %o  nieteh  kN»;  be 
tlete)rhiih«fff  td-attMrfpt;  de^n*^^  ii  ^«-tf  ef^  it  t»y  ^lei^Jera^,  <iM 
^fof  tliA^t)b^'fo  Mk>WaFgtie9^rdis«EmceibetWeeti^^lroWs'th!iii 
4lkd'4^if^^^beea  iflHpHtfjIlCe.^  His  ^t  eitpdp^enl'<>il^is  pftanfi  «wift 
coa^  on  a  crop  of  cabbages^  which  he  jplanted  in  a  (}uinoikiX*forai^ 
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alkfvikig  fqiar  im  atd  4  hflf  between  e«ch  plenty  that  tbeve  migfit 
be  room  ibr  cbe  ^^iMgb  to  work  in  all  direction^,  as  affording  the 
fw'tmt  ftdlity  in  ckaaiog  tbe  crop.  The  pUots  per  acre  wexa 
f3M«  though  MOD  is  the.  usual  number,  and  fourtoen  tons  of 
mamife  were  nspd  inltMd  of  from  thirty  to  forty,  which  was  de* 
jmied  as  deep  m  ihp  plottgih  could  penetrate^  and  the  plants  were 
M  4il(tfiUy  above  it.  A  plough  ai)d  harrow«  so  constructed  as  to 
V^ork  bt^tween  the  raws^  were  cou}>tantly  employed  dunng  the 
ttmmer»  and  tb^  land  kept  as  free  from  weeds  as.  it  could  .have 
Q<^Q  by  a  naked  fallow.  The  produce  of  the  crop  was  very  great 
(tbirty«£ve  tons  and  a  half  per  acre),  many  of  the  cabbages 
weighiog  55  Jb»  etch  ;  though  tb«  quality  of  tbe  soil  was  by*  no 
means  good,  and  the  f^anCs  were  set  very  indifFeceut.  The  very 
ipapid  growth  of  the  cabbages  is  attributed  to  the- great  evapora- 
^n  from  the  earth,  which  tak^  place  after  every  stirring,  as  is 
hinted  by  Bishop  Watwo,  in  his  Essays  on  Chemistry.  Th# 
fuccess  of  this  experiment  induqed  Mr.  Curwen  to  a|^ly  the  same 
principle  to  |xitatoes,  which  were  set  in  beds  three  teet  long  and 
two  feet  broad,  leaving  four  feet  and  a  half  between  eadi  beid 
lengthways,  and  three  feet  endways  $  so  that  on  an  apre  ihert 
wer»  1230  beds,  each  containing  five  sets,  one  at  each  corner^ 
and  one  in  the  middle j  and  though  tbe  welDess.of  the  season  pre* 
i^eified  any  decisive  conclusion  as  to  this  crop,  yet  it  was  quite  «• 

5roductive.as  other  crc^,  and  the  land  was  kept  perl^ci^y  clean» 
*be  cabbages  were  planted  early  in  Af«ril>  ana  the  potatoes  soon 
after. 

It  is  stated,  from  experiments  with  glasses  contrived  for  the 
purpose,  that  the  evaporation  from  the  ploughed,  land  decreased 
rapidly  af^er  the  first  and  second  day,  and  ceased  in  five  or  six 
days,  depending  on  the  wind  and  sun ;  and  the  evaporation,  after 
tlie  most  heavy  raiiis,  was  not  found  to  exceed  what  tbe  earth 
afforded  on  being  fresh  turned  up ;  aad  tbe  evaporation  fixun  dung 
is  stated  to  be  five  times  as  mudi  as  from  earth,  and  to  be  equal 
CO,  on  the  stufaoe  of  an  acre,  5000  pounds  ter  hour;  and  this 
is  adduced  as  a  strong  argument  for  usiog  Mu  dung,  before  it  is 
reduced  by  evaporation.  It  is  also  staled,  thai  Mr.  Arthur  Young: 
admits  tbe  great  impoft^iK^  of  evapor8tk>|i>  whidi  he  had  hitherto 
Qveriookedj  and  that  he  is  pursuing  a  course  of  experiments  on 
the  subject. 

O^jcrt/attoiif .— This  p^Tper  of  Mr.  Cunven  merits  m6re  than 
f»rdinary  attention^  as  it  suggests  a  new  ofii^ip]^  by  which  vege* 
iation  may  be  promoted,  and  which  ap|^io#  equally  to  all  soils  ami 
all  situations.  It  might  be  deemed  pr^xi«tare  to  pass  our  un* 
qualified  approbation  ona^an  which  has  b^n  adopted  by  one 
individual  only,  b^t  it  agpeacs.  both  rationi^  and  philosophical, 
^and  we  strenuously  recommend  furthei:  ^eiqperjiy^tii  tp  jjffiertjiin 
its  utility.  .  .         "  . 
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.  hnpffivemeht  oftvasie  Land/'lBy,  J.  Buti-er,  sBso^.  of  Braikshl^ 
HanU.'^TransacHons  of  ihe^Sockit/  ^^Uris^yol  X^f^^'  "^  . 

^  This  gentleman  purchased  ant  estate >t  Btan&shot,  bf^Thtcli 
70  acres  were  waste*^  latids,  growing' ar  little  timber^  ftfiie/ariS 
alder,  and  supporting  a  few  cows  in  the  summer,  but  ne^^tson^ 
sidered  worth  the  tfiip^ase  of  cultivaH<fn :  twelve  acres  of  tbit 
portion  were  the  site  of*  old  fish^pondsi  producing  nothing  bM 
reeds  and  rubbish,  eighteen  acres  produced  a  IttUe  sour*  grai^^  , 
twenty-seven  were*  quil&fl  hog  or  morass,  and-  seven  grew  venf 
indifferent  forae.  The -impfovemenc  was  begun^in  1604  witk 
comptetely  draining  the  land,  bf  making  an  open  ditch  from  £vi 
to  sevio  feet  deep  in  the  lowest  pislt  of  the  bog,  to  let  6ff  th« 
8t£^naiit  water  $  and  other  cross  drains,  which  were  afterward* 
kid  widb  stoQCSy  were  cut  in  various  directiops^  to  l^ng  all  thU 
apnogs  into  the  main  drain.  The  expaise  of  these  drains  wii 
a:^8/.  2f.  lid.  and  95L  more  were  expended  in  grubbing  tip  th« 
iar«e,  ai;^d  the  stems  of  timber  which  had  grown  there;  Aftsf 
the  ground  was  become  dry,  and  had  been  cleared  of  themxHt^ 
and  roots^  the  banks  were  levelled,. and  the  holes  filled  up,  anti 
partof  it  laid  on  a  9lope  for  the  pufpoie  of  ittigation,  to  nHfieh 
sixteen  aqres  were  suli^ected,  and  pnoducsed  aii'  excellent  cfop  of 
hay,  and  good  sheep^feed^uring  the  winter^  part  also  :was  •psO'dA 
and  burnt,  and  produced  a  go0d  drop  of  oats^  and  some  grewe  j 
^ole-seed  for  ftheep.  The  whole  is  stated  to  be  in  •  a  way  of  piONr ' 
gressive  improvement  j  and  thirty  acrev  laid  down  ^  to -^rass  Br4 
valued  at  3/.  per  acre  as  nleadow^land ;  20  aiEnrs  of  reclaimedf 
bog  at  2/.  per- acre ;  and  1^ acres  of  peat  at  1/.  1  l^iigan annual 
value  of  145/.  though  it  was  not  worth  five  ^ilKngs  an^flcre  at 
the  time  of  the  purchase.  >  it 

O^^ervoifowk^lWimproyements  described  In  (his  paper  Jiave  . 
been  made  with  judgmeot^^d  (what  we  ^re  glad,  to  ^d)  with 
fiiuch  profit  to  the  owner,  6ut  we;do  pot  see  any  useful  discov^y 
brought  to  Ik^^t,  or  any  unusual  ingenuity  displayed  in  improving 
this  piece  orcommon.  The  mode  was  obvious,  and  the  prospect 
of  advantage  sufficient  to  induce,  any  man  of  moderate  agricultural 
knowledge  to  m^ettie  experioienU 


KO,  M.*^W]k.  Yr 
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Jleeounl  ff  ptanAig  an  txtmswe  Orchard  al  Bra4wtU  in  JEkicxv 
^  By  Mr,  Samubl  Cvktis^  of  WalwofiK-^TroJU.  Socm  Arts, 
FoLXXn. 

Mr«  Cartis  converted  a  farm  of  nearly  fifty  acres,  at  Bradwell^ 
kilo  an  orchard^  by  planting  one  hundred  trees  on  each  acre  in 
9o\f8  two  rods  astind^,  leaving  «  space  of  one  rod  between  each 
tke^  in  the  rowi ;  the  planta  are  cherries  and  apples  or  peart 

^  alternately^  so  that  one  half  of  die  plantation  eonsists  of  cherry- 
vees^  which  may  be  cot  oat  ki  tMrenty  or  thirty  years  when  the 

)  4>ple-tneet  givwriafge  and  require  more  room>  as  they  will  then 
beleft^wo  rods  asunder  each  way  and  in  straight  lines.  In  one 
palt  of  the  plantation  medlars^  quinces,  plums,  walnuts,  and 
ether  trees  are  intermixed  to  make  the  collection  complete* 
iTarming  crops'have  been  since  produced  on  the  same  ground  as 
food  as  formaiy,  the  plough  being  allo^it^d  to  go  within  two  feef 
ef  the  treea  eadi  way,  so  Uiat  it  is  expected  tlie'land  will  pay  the 
expensea  for!  many  yean  to  come^  and  yield  a  profit  exclusive  of 
flhejChiit* 


OAitfr»a/im  ;•— Where  fhxit  is  as  scarce  as  it  is  in  Essex«  plant* 
Menaof  ^  apple  and* pear  must  be  very  adviantageons  ih  point 
#f  piofit»v  andithe  mode  reisoited  to  in  this  instance  is  well  adapted 
-  §;»  the'poipdse;  as  it  pn^senMs  an  income  from  the  soil.dunng 
AM.|)kiqdthc  trees  anfe  eomfng^  to  mattirity ;  biit  perhaps  it  would 
1to?e<|a8l|^  ^ddvantigebok  to  use  the  orchafd'as  a  sheep-walk  by* 
]qrj]%'it^dclsrn  tugra^,  which  would  pro>tnote  the  growth  of  the 
^stef^  we$it^^dt.  piktotolng^  the  nourishment,  which,  com  crops 
oeoBRsaiily^asiC  w,  andi^onseqdeAtly  a  less  quantity  of  vegetable 
^Ewd  will  be  leit  for  the  fruit-trees. 

Meth(Mit  pf  4^nf  the  fbat-xot  in  Sheep.      By  Mr,  Hicharb 
pARki'Njsb^yl '  d/    \0ifw6rlhj    Surry.  —  Trans.    Soc. .  Arts^ 

'  To  effect  this'  cure  it  is' directed  to  pare  the  hoofs  of  the  sheep 
affected  with  this  disease^  in  such  sf  manner  as  to  leave  no  hollow 
^  to  hold  dirt ;  and  if  matter  be  formed,  care  should  6e  taken  to 
let  1$  oat,  and  the  feet  washed  clean  firomdirt  with  stale  urine, 
and  wiped  with  a  sponge  y  then  the  sheep  are  to  be  put  into  a 
house  or  shed,  the  floor  of  which  has  been  previously  spread  about 
two  inches  thick  with  quick-lime  reduced  to  powder  by  a  small 
quantity  of  water  j  and  t^  sheep  should  atand*  upon  it  ftr  airor 
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Mr.  Masoj{s  Aceoup  <f\st€^Ung  Aoven  Caitie.  JS 

wtfttk  hoars,  when  the  cure  will  be  efiected^  provided  the  lime  bo 
fiwh  from  the  kiln.  ..... 


Olservations, ^The  efkct  o{  this  remedy  is  supported  by  two 
certificates^  aod  the  inventor  .was  rewarded  with  the  medal  of  the 
Society  :  the  ease  with  which  the  experiment  may  be  tried  will 
recommend  the  application  to  the  shepherd,  whose  flocks  may  be 
afflicted  with  t^  distresi^ng  m^lady^    .    .  ^ 


Jl  Method  of  stahhing  hov^CaUle^  to  discharge  the  rarefied  Avr  - 
froHL  the  Stofuich,    when  thtjf  have  heen  oifer-fod  with  moiaf 
Clover-grass,     By  Mr.  William  Mason,  of  Goodrest  Lodge, 
>    near  ff^rwkk.^^Trans.  Soc*  ArU,  FoL  XXFL  j 

Thb  dangerous  consequences  arising  from  cattle  being  hoyen 
^aie  noticed  ;  and  the  difficulty  of  one  person  applying  the  flexib£p . 
tube  is  insisted  on  as  a  sufficient  reason  for  introducing  another 
remedy  for  a  disease  which  might  prove  fatal  before  the  assistance 
of  a  second  perspn  could  be  procured.  For  these  reasons  it  is 
idvised  to  use  the  trocar  and  canula»  commonly  iised  by  surgeons^ 
for  the  relief  of  hoven  cattle,  and  to  penetrate  with  the  trocar  and 
canula  through  the  hide  of  the  beast,  to  the  paunch,  on  the  near 
aide,  about  six  inches  from  the  back-bone,  at  an  equal  distance 
from  the  last  rib,  and  from  tlie  hip^bonej  and  then  to  withdraw 
t{io  txQcax  and  leave  the  canula  in  the  wound,  until  the  air  hat 
escap^  from  the  paunch,  when  the  canula. may  be  takeq  oof, 
and  the  wound  covered  with  a  plaster  of  conunon  pitch  spread' 
oo^teowD  pap^  about  the  size  of  a  cvown  pece.  This,  operatioft 
is  stated  not  to  be  injurious  to  feeding  oxen,  nor  even  dangerous 
.tO'co^s  io-calf$  and  has  i)een  foand  partknilarly  beniBficial  in 
.preserving  rearing  calves,  when  afflicted  with,  this  diaorder,  which 
proves  fatal  to  numbers  of  them. 


Oi^jCTvorfojw.— There  can  be  no  doubt  entertained  6f  the  effi- 
cacy of  this  remedy,  and  it  may  be  li^plied  at  all  times  with  less 
risk  than  stabbing  with  a  commdn  knife,  and  with  less  delay  than 
waiting  for  sufficient  assistance  to  apply  the  flexible  tube :  the  s1  ve 
t>f  the  tt6csLX  renders  it  also  a  convenient  instrument  to  carry  in 
the  pocket  at  all  times  when  catde  are  feeding  upon  clover,  ^  and 
the  operation  can  scarcely  be  performed  in  such  a  manner  by  the 
»o8t  ignorant  Servant,  as. to  be  attended  with  danger  to  the  life  of 
tlie  animal. 


t% 
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R^iation  of  Mr.  Huni*s  Ahturdities.   By  JIfnB*  Tromp8oi7»  of 

Redhill  Lodge.^^Agriculturdl  Mag,  No,  18.. 
ji  comparative  View  of  New  Leicester  and  half-hred  Merino 

Sheep.    By  Mr.  JoBV  WniGHT,^ of  Pickivortn.^Jgricultural 

Mag.Ko.  IS.  ^ 

Commtrcial  Philosophy  5  or  an  Jddress  4o  Mr:  Robert  Bakewett^ 

offVakrfieid.  ByMr.Jonv  Hvsr.^Agiicultural  Mag.  No.  18, 
On  the  Imperfections  9nd  Inferiority  of  the  Merino  Sheep,  end  ike 

Impropriety  of  introducing  them  into  this  Country,  in  Answfr  to 

■  Mr.Thompson.  ByMr.JoBViHvvr.^-^JgriculturalMig.  No.  Ip. 

On  the  Spanish  Cross.     By  a  Sussex  Yak^izu. '-'Agricultural 

Mag.  No.  20. 
On  the  Sublimity  of  agricultural  IMeratwe,   or  the  Beauties  of 

Thompson  displayed.    By  Mr.  John  Hu nt. — ^Agricultural  Mag. 

No.  20. 
On  Merino  and  English  Shiep.    BylsnAGATOH.'^Jgriculturi3 

Mag.  No.  20.  - 

Thbsb  controversial  papers  have  originated  from  some  posidoiu 
laid  down  in  a  ibrmer  number  of  the  Agricoltural  Magazine^  bjr 
Mr.  Hunt,  of  Loughborough,  who  strenuously  contends  for  the 
auperiority  of  the  New  Leicester  breed  of  sheep  over  the  Merino 
race.  They  are  all  totally  devoid  of  any  useful  information,  but  the 
deficiency  is  made  up  by  superabundance  of  bitter  persornl  abuse, 
and  there  are  a  few  observations  which  might  be  advantageoudj 
transposed  into  ao  English  <'  Jlmanac.  des  Gmirmands." 


On  burning  Clay  for  Manure,  andean  Merino  Mutton.     By  Mr. 

Far«y,   of  Crown  Street,    Westminster. -^Jgrieuitural  Mag, 

No.  18. 
On  burning  Clay  for  Manure,  in  .Answer  to  IF.  H.     By  Cults- 

VATOR  MioDLESEXXENSis. — Jgriculturol  Mcfg.  No.  IQ. 

These  two  papers  owe  their  origin  to  an  article  in  a  former 
Magazine,  noticing  the  clay  foun^l  in  Norfolk  being  frequently 
mixed  with  c!  alk^  and  suggesting  that  it  might  be  advantageously 
used  as  manure  when  reduced  to  ashes  by  burning.  Mr.  Farey 
states,  that  the  practice  is  found  beneficial  in  the  smith  of  Lin- 
colnshire, near  Horncastle,  where  it  obtains  to  a  considerate 
/extent  I  and  tbje  Middlesex  Farmer  gives  hts  opinion  in^nrour  of 
the  experiment  J  but  thinks  H  must  be  vastly  inferior  to  stiihle 
luauuie. 
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On  ihe  Siate  of  Merino  Improvtmeni  in  Sherwood  Forest,  N^is» 
By  Mr,  Clay,  of  BU/diworiL — Jgricultural  Afogw  I>Jo,  18. 

It  is  stated  that  there  are  about  four  thousand  acres  of  land  in 
the  Forest  of  Sherwood,  calculated  only  for  the  growth  of  fine 
wool,  and  that  there  are  about  the  same  number  of  ^heep  kept 
lipon  it,  each  fieece  of  wfiich  yields  on  an  average  at  49*,  per  tod 
of  28lb.  about  4i.  4kd,  The  writer  of  t^s  paper  was  inducisd  to 
attempt  improving  his  wool  by  crossing  with  a  Spanish  ram,  *and 
the  result  was,  that  each  sheep  cut  ^qore  in  quai^tity.by^  P9^^» 
and  the  quality  at  the  wool-stapler's  valuation  was  mcreasea:  to 
77^.  per  tod,  thus  increasing  the  value  of  each  fleece  to  Qs.  7|i.  { 
and  this  dififereace  was obtaiiied.by  one  cross  with  a Merii^oram 
and  Forest ,ewe§.  , 

As  some  ob  ectioi^shad  been  raiset^  in  that  neighbourhood  to 
Ibp  qjoality  of  Meiino  omtton,  Mr.  Clay,  represents  it  to  be  equal 
in  appearance  and  taste  toapy  mutton  he  ever  saw,  and  strongly 
recommends  tlie  general  improvement  of  the  wool  in  Sherwood 
Borest.  by  the  intrisduction  of  Merino  rams,  instancing. several 
noblemen  and  gentlemen  who  are  furnishing  examples  of  its 
beoe^ial  elfects, 

Observaiiom. — ^The  xeconunendation  of  this  writer  is  deserving 
c^the  closest  attention  on  soils  which  are  of  the  .annual  value  of 
£nc»ii  half  a.  crov^n  to  ten  shillings  aa  acre,  where  wool  and  nol 
animal  food  is  the  principal  object  of  the  sheep  &rmer  -,  .and 
though  Merino  mutton  may  perhaps  be  superior  in  quality,  an 
equal '^aan/i/J^  cannot  be  obtained  on  rich  land,  as  from  Mr. 
^kewell's  Leicester  breed* 


jfccount  of  Summers* s  Turnip' chopper.    By  Mr.W.GooDUAv^ 

of  Coventry, "—jigriculhiral  Mag.  No,  ig, 
^n  Summers* s  Tumip^cJwpper,  By  W.  i^.^^ Jgricultural  Mag, 

JVb.  20,  \ 

Tbb  instrument  described  consists  of  tliree  blades  about  six 
inches  long,  placed  at  about  three  inches  distance  from  each 
other  in  f  cross  bar,  and  converging  towards  the  end,  for  the  pur- 
pose of  cutting  turnips  into  slices  fof  cattle,  after  they  have  been 
<drawn  out  of  the  ground :  }t  was  invented  by  Mr.  Summers^  of 
Tachbroolce,  near  Warwick,  from  whom  it  takes  its  name.  In 
the  first  of  these  papers  it  is  contended  that  this  instrument  is 
jRiperior  to  all  cMtficrs.  for  the  purpose,  for  which  it  is  designed  $ 
)mt  it  is  assecied  ii^  the  second  to*  be  less  valji^Ue  .tbm  a  tumifp 
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fB  On  D€ulk<!r^ppmg. 

chopper  of  tm>  blades  crossing  each  other  at  right  angles,  so  an  to 
form  a  cross^  which  dirides  the  tnrmp^tnto  four  parts,  and  which 

is  much  use4  in  Norfolk. 


D 

(Wjen^o/tow^.— Without  pretending  to  deckle  a  point  which  is 
fjf  Qo  jreal  importance  in  itself,  or  to  assign. the  paUn  of  superiority 
in  this  c^e,  we  cauuot  but  observe  that  tlie  Norfolk  turnip-chop-, 
per  appears  to  us  fully  adequate  to  the  designed  purpose,  and 
inore  simple  in  its  construction  than  tliat  of  Mr.  Sumpiers. 


...  On  'poulle  j(^rQppw^i^Beans  and  Turnips.    By  TYEOt-r-    [ 
4^ricuUurai  Mag,  No.  IQ.  - 

^*TirE  moder-of  haxrng  Acse' two  crops  tttgtetii^  kpoittted  out  id 
be  by  drilling  the  beanp  in  every  third  furrow,  and  ]p]oughiiig 
then!  in,  *  which  affords"  irt  exceHent  oppi>rttmir|r  of  cloning  the 
knd;  tnueh'mcrre^oldsiln  planting  the'bcMihs'ki  rows  itt32or  2^ 
Inches  asunder  r  aboitt  the  midae  of  April  (he  hoeing  com- 
piences,  wiiich  sh6uki^be"done  vieiy  deep  flttd  ^Rh  great  care  | 
imd  A©  grDimd,*^ybeingfiwt  liarrowed  and  thte'hoc^,  will  lie 
teduted  to  a  ^ne  tilth,  and  couch-grass  and  weeds  ibay  he 
readily  picked  out  with  forks.  It  is  then  ready  for  the  tiirnips* 
the  8^d.of  which  shpuld  be7>atin  about  the  middle,  and  com- 
pleted before  the^0d  of  May,  and  no  more  sowiriB  oneway  than 
can'be  Cpvenedovcr  with  the  hoe,  to  secure  the  seed^m^hede^ 
predation  of  birds  ;  and  when  the  turnips  get  iiito  broad  ^eaf^, 
tiiey  «honld  b^  thinned  by  andther  hoeing,  and  the  vaieant  plaoea 
igam-sown  wHh  fr^  seed.  The  beans  shocdd  be  separated  at 
harvest  either  by  reaping  or  pulling  up  by  ^Ae  roots.  ^The 
advantages  of  this  mode  are  represented  to  be  -very  oonstdefable^ 
and  the  land  to  be  in  an  improved  state  for  barley  or  spring 
wheat. 


OifServatio^^-^The  p*^actice  noticed  in  this  article  has  certainly 
^pvelty  to  recommend  ut,  -but  ^e  cat^not  implicitly  subscribe  to  its 
trtilily  from  the  instance  here  adduced.  It  may  however  be 
worth  a  trial  oil  l^ht  land  in  a  dry  situation,  where  treading  will 
m^h^pfqif^^^isiflii^^y*  b^ili0  «i^p^ifl^  ^^uendjii^:  it  jseema 
H^ifrwtale  ffgri  jAna  <9s£gn«^t  iir/iiitiig^  up  a  pecuniary  view. 
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Tkmgkls  (m  the  lest  Rotaiion  of  Crops  on  a  light  Soil.       7^ 

raeot  consists  of  the  iijtrodoctioQ  of  a  smsdl  pomp  into  the  in* 
terior  of  the  cask  having  the  rod  of  the  piston  projecting  through 
the  top  to  be  worked  either  by  a  lifting  or  a  lever  handle,  and  also 
having  at  its  base  a  leather  tube  about  twelve  or  fourteen  feet  lonf 
supplied  at  the  end  with  a  head  composed  of  sheet  iron,'  and  per- 
forated with  holes  f6r  the  admission  of  water,  similar  to  that  of  a 
watering-pot,  except  being  larger,  mid  having  the  holes  cut  out 
instead  of  punched.  .  . 

Observations, — ^The  usefulness  of  this  water-cart  In  .those  cases^ 
where  the  txirrel  is  filled  wilh  a  lifting  pail  from  rivers,  &c,  must 
be  obvious  to  every  one,  as  it  is  calculated  to  save  both  time  and 
labour,  for  it  may  be  Elled  in  a  few  minutes  by  a  boy  .who  could 
not  lift  a  single  paij  5  and  it  answers  equally  well  with  any  other^ 
\$rhere  the  barrel  is  6Ued  from  a  pump.  The  simple  a;id  uaex'*  r 
genslve  addition  to  the  common  water-cart  recommended  in  this, 
paper  is  well  deserving  the  attention  of  all  who  make  much  use 
o(  that  machine  either  for  agricultural  or  other  purposes. 


Thoughts  on  the  lest  Rotation  of  Crops  on  a  light  Soil,  where  the. 
Climate  is  damp  ,and  late.  By  G,  I.  t>^  •^Farmer* s  Mag. 
No.  37. 

The  writer  states  that  he  occupies  a  farm,  which  is  in  gwieM 
6f  alight  and  sharp  soil,  much  intermixed  with  pebbles;,  and  of  a 
tolerably  good  quality,  and  his  endeavour  is  never  to  crop  if 
severely,  lest  the  ground  should  become  io6  ^tentfer,-  atid[ 
tbe  manure  be  wasted  by  being  mixed  with-the  substrata  too 
rapidly.  He  usually  Jays  lime' the  preceding  year  on*  the  ghrss^ 
KWard  whidi  he  Intends  to  break  up,  which  renders -the' ground* 
free ;  and  he  gives  it  a  single  furrow  in  October,  ahd'sows  it  wi^ 
wheat.  The  next  crop  is  potatoes  and  turnips,  and  the  thirds 
barley  or  oa^s,  with  which  grass-seeds  are  again  sown,  which  are 
generally  cut  for  two  successive  years,  and  then  depastured  for 
four yeai^s, after  which  they areagam broke  up,  atid' the*sixl:c6^io^ 
of  crops  is  renewed:  and  his-  practiee  is  to  ploueh  in  oats  and 
barley  instead  of  sowing  them  in  the  usual  waj^^Rrhich  is  reprC* 
sented  to  give  to  light  land  the  advantages  of  alieavy'soil.  ■  -  -^ 

Ohservations. — There  can  be  no  hesitation  itj  recoroitjehding  tbi$ 
paper  as  describing  the  valuable  practice  of  a  sensible  and  intcl^. 
ligent  farmer,  who  is  too  prvi4ent,  to. sacrifice  pe^ma^eiit  gotatQ 
temporan'  advantage. 
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ExpmmerUs  made  to  deterfiune  the  respective  Increase  made  If 
^Soiling  and  Gr axing,  commencing  the  14/ A  of  May,  and  con^ 
eluding  the  1st  fiay  of  October  180S«  heing  a  Period  of  140 
Days.  By  J.  C.  Cukwen,  Esq.  of  IForkington. — Farmer's 
Mag.  JVb.37* 

The  first  experiment  was  made  between  two  kyloes :  one 
beiDg  ten  or  twelve  years  did,  and  having  had  a  number  of  dilves, 
was  soiled  j  the  other  grazed  was  four  years  old,  and  had  bad  no 
calves  r  the  weight  of  the  first  at  the  commencement  of  the  ex- 
periii^ent  was  60  stone  ;  that  of  the  other  57  stone.  The  increase 
|n  weight  of  ea'ch  from  time  to  time  is  stated  in  tables  as  well  as 
the  food  consumed,  and  their  respecttre  Weights  when  slaugh- 
tered i  and  the  result  \9,  that  the  soiled  kylo  gave  a  profit  of 
lOJrf.  per  day,  and  the  grazed  only  7 Id,  per  day. 

The  other  experiment  was  made,  upon  a  long-homed  cow^ 
eight  or  nine  years  old,  which  had  had  several  calves,  and  she  was 
fed  by  soiling  with  a  profit  of  Is,  Id.  per  day.  Some  three-year* 
old  Highlanders  are  also  subjected  to  the  experiment^  and  thei 
lesult  is  expected  to  be  equally  favourable. 

Observations. — ^The  benefits  resulting  from  soiling  cattle  eitheir 
ibr  the  dairy  or  for  slaughter  are  much  greater  than  are  generally 
believed,  on  account  of  the  quantity  of  most  valuable  manure, 
procuiedby  this  means ;  and  the  practice  will  become  extended  in 
proportion  as  the  benefits  derived  from  it  are  more  generally 
known.  The  example  Qf  Mr.  Cur  wen  will  be  followed  by  many 
intelligent  agriculturists.  This  article,  though  short,  is  highly 
deserving  of  perusal,  because  it  is  a  statement  of  facts  given  OA 
the  most  indubitable  evidence. 


On  Horserrakes  for  gathering  Hay.    By  Osiris.— i%ar7nerV  Mag. 

.    ..  No.  37. 

After  alludiiif"to  the  circumstance  of  much  hay  being  injured 
from  the  difficulty  of  obtaining  sufficient  hands  to  get  it  together 
in  time,  the  writer  recommends  the  use  of  a  rake,  or  a  combina- 
tion of  three  rakes,  to  bedrawn  bya  horse,  as  a  substitute  for  raking 
•hay-fields  in  the  common  way.  He  believes  the  form  which 
would'best  answer  the  purpqse  to  be  that  of  the  segment  of  a 
circle  forty-five  inches  long,  of  cast  metal,  with  wooden  teeth 
sufficiently  long,  or  the  whole  to  be  made  of  wood  of  sufficient 
weight  i.  aoid  he  apprehends  that  two  or  three  of  these  may  ^  sa 
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Mr.^nigkitm  the  Origin  (md  Office ^Ae  ASfUmmj^ffrm.  %l 
•arranged  as  to  be  drawn  bf  a  8wivel*tree  with  consideoible  ad^ 
vantage  and  little  inconvenience.    - 

^  Observatums, — ^Allowing  much  credit  to  the  iagenaity  of 
this  writer,  we  cannot  agree  with  him  in  the  opinion  that  ahorse* 
rake  for  hay  is  a  desideratum  in  agriculture ;  /or  the  drag^rake^ 
which  is  used  for  corn  in  tbe  midland  and  eastern  counties^  and 
which  is  about  three  feet  long  with  teeth  about  eight  inches/ long 
made  of  tbe  points  of  old  broken  sickles,  or  of  iron  wrought  into 
the  same  curve,  is  so  well  adapted  for  collecting  hay,  dnd  so  much 
more  conveniently  managed  by  the  same-aged  boy  as  woi^d  be 
requisite  to  drive  the  horse,  that  as  much  work  maybedoM 
with  it  as  with  a  horse-rake.  Its  advantages  therefore  are 
quite  equal  to  those  of  the  horse-rake^  and  thekeqi  of  the  horse 
is  saved 


On  the  Origin  and  Office  of  the  Alburnum  of  Trees.     By 
T.  A.  Knight,  Esq.^Phil.  Trans.  \80S,  Pari  II.  ' 

Thb  letter  commences  by  observing  that  the  writdr  in  ii  former 
communication  had  endeavoured  to  prove  that  the  bark  octrees  is 
not  subsequently  transmuted  into  alburnum,  in  which  case  it  is 
asserted  that  the  experiments  of  Dubamei  and  suoceedin^  na- 
turalists afford  sufficient  evidence  that  the, bark  depQstts  th« 
albumous  matter ;  for  if  the  succi^nt  shoot  of  a  tree  be  examined 
at  successive  periods  in  the  spring,  it  will  be  seen  th£U:tlie  albur- 
num is  deposited,  and  its  tubes  arranged  in  ridges  beneath  thjs 
vessels  of  the  bark,  and  the  number  of  these  ridges  at  the  base  dF 
each  leaf  will  be  found  to  correspond  with  the  number  of 
apertures  through  which  the  fessels  pass  from  the  Jeaf-ltalk  iiUo 
the  interior  bark,  the  albumpus  matter  being  deposited  by  a  fluid 
which  descends  from  the  leaves,  and  snbseqnently  secretes  through 
the  bark.  Mr.  Knight  then,  taking  it  for  granted  that  the  albur- 
num is  deposited  in  tliis  manner,  proceeds  to  inqAin  into  tho 
origin  and  oflice  of  the  alburnous  tubes. 

He  observes  that  their  position  and  direction  h«m  induced  the 
greater  number  of  naturalists  to  consider  .thM^tt  the  passages 
Uirough  which  the  sap  ascends;  and  indeed  at^^pfirtt  formation 
when  the  surroutiding  substance  is  soft,  they  Sefill^  with  (hit 
fluid,  to  which  tbey  may  either,  afford  a  passage  upwards,  or 
simply  retain  it  as  reservoirs  till  absorbfsd  and  carried  off  by  tbe 
surrounding  cellular  substance;  an<Ltbough  the  fotiner  supposi- 
tion is  allowed  to  be  the  most  probable  at  the  first  vi^,.  yet  it  it 
contended  that  the  latter  is  moxe  consistent  with  circuoi^tanoes  to 
he  stated^    ,  . 

Of  the  different  suppositions  offered  by  natucaUste  to  accouilt 
£or  the  ascent  of  the  sap,  two  only  are  noticed,  as  appearisg  la 
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9b¥  Ml^fm  ;fritiqii»t«  ^i^  cficicti  tbat  ^  Sawf sarei  jim.  Mm 
supposes  the  tubes  to  contract  as  eoco  Jf  rJKPf  iUTV  mceuved  tk0 
Mp,  and  by  this  contraction  to£M««k  upwards  ^  and  that  which  Mr. 
luiight  iknwrlf iXvniDunicated  ip^h^V^oyti  Society  in  idOl  ,m  which 
he^nstflgMcd  that  tlio  ASpenson  aod  contraction  of  lihe  cf>ni|»veaaed 
^i^bdiy  wfailanot,  ^ich  cootcaots  and  e^paods  with  ch«Qge  ^f 
^mpfsmtnrtt  ^ter-the  tree  has  eeated  to  Uw9»  might  produoe  tknir 
Ipr  dSSfieta^  1^  Qccasioiidiig  a*  stm^ar  coniprestioa  of  the  tutea*, 
mdi  dftcae  hyf»otheses  are  howerer  stated  to  be  inccmsisteat  wkh 
the  iiets  now  .eomiDtuiicated. 

The  writer  feleoted  fnits  of  the  stems  of  young  trees  fi-om 
vinoh  aiiBual  bnmches  had  sprung  jthe  preceding  year  -,  saad  by 
inpdmg  eoleured  kifuaions  into  the  stems  through  the  annual 
akoots  ba  flscprtaio^  that  the  tubes,  which  descended  from  tbe 
latter  were  a^t  their  bases  oonfined  to  that  side  of  the  steoi  from 
which  they  sprungj  and  to  the  external  annual  layer  of  wood  ; 
^pl^cisidns  were  naade  in  tKe  stems  of  other  trees,  by  whicK 
the  fommaipicaliou  throiigh  the  albvtrnous  tubes  with  the  st^m 
wajl  destroyed,  aod  yet  the  sap  passed  into  the  annual  shoots  in 
the  succeediug  spring ;  and  though  similar  incisions  were  made  in 
fornial  laterailirancbds.more  than  two  lines. deep  in  each  oa  both 
aides  hi  such  a  QoaQner  as  thai  every  alhumous  tube  was  at  least 
•ncB  hwttfsectedy  yet  the  sap  passied  into  these  branches,  and  thein 
hods  onfiolded  in  the  succcediiig  spnog,  Che  incisions  having  been 
fnade  m  the  winter  ^  and  on  repeating  tlie  sanae  experinaent  after 
|be  leares  mete  ftdl  grown  in  the  sutmoer^  still  the  branches  con* 

;.  linuad  t0  live. 

r  It  is  iiesi  nabarked,  that,  thoogh  naturalists  h^ve  agreed  in 

jitatiiig  th|it  trees  pers|nffi  most  in  the  anmba^r^ .  and  of  course  the 
lap  muat  then  ascend^  y^  that  at  this  period  the  tnbft  of  tbm 
eliuiauna  appear  dryland  to  coDtain  air  o^iy ;  it  is  conceived  never- 
theksi  td  he  evident  that  the  sap  cannot  riiae  as  a  liquid  through  dry 
tt)^^  noria  any  state  through  intersected  tubes^  andtheieibre 
it  appeasi  pKohable  thet  ic  does  not  rise  at  ail  through  the  tubes  oi 
Hsb  att»arnn»i  and.  thai  tiusse  tubes  aw  intended  to  execute  9 
different  office.  "  Fer,"  safs  the  writer,  "  if  the  sap  does  not 
aisiB  ihroiigh  th«  iubea  of  the  aibnmuniy  it  must  rise  through  the 
eethilar  ^abttaau|uzld  yet  the  passage  of  any  fluid  through  Ihia 
kea  heeb  deni^H^  8^0^  every  naturali^tty  probably  because 
eeft)uffed'  iafusibnT  h^b  not  been  oliserved  10  penetrate  ity  an<| 
because  mimy  nataralifts  iuive  considered  it  as  mere  compressed 
ff^dalfa.*'  H&  however  contends  that  the  fluid  which  generates 
the  oqw  bark  eaudes  ftom  k,  for  he  had  observed  a  new  bark  to. 
he  genatated  en  the  siir^e  of  the  cellular  membrane  of  poUnA 
e0k8>  and  if  the  ttp  m  eaa^itmx  i|uantify.  to  generate  a  new  httth- 
can  pass  through  the  cellular  substance  of  an  oak,  it  appeaiv  t^i 
Mu  possible  at  least  that  the  whole  of  the  sap  may  aaoeaddirough 
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Mr.'^iiUi^rdn  ik€  Origin  anti  bf/tce  &fthe  Afktnim  J^lt^ii^.  A 
%hHou^i  the  bArfc  of  trcts,  though  it  is  evifynt  tftiat  Hit  ^ 
^eadiiy  {y^Klses  through  it  j  and  therefore  should  it^e  pra^  i^ 
ssuch  infusions  do  not  penetrate  the  cellolaf  sUhstSanct^  of  th^ 
alfeuftittm,  the  evidence  arising  from  it  would  be  veiy  defectSvtt. 
Among  other  experfmeiKs  to  ascertain  whether  the  eelfular  stiti*^ 
staftce  of  the  alburnum  would  imbibe  c^ouned  inftisioni,  he  foot 
off  fn  the  sununer,  branches  of  two  years  old  witfc  th^  atottttd 
Bhootfe  and  leaves  attached  to  them,  and  eflfectujlH^'  ddsfed  ttte 
f^lburnous  tubes  with  cakhied  oyster-shelh  and  cheese^  "vThich  wHi 
covered  with  bees  wax  and  turpentine  to  e)cclude  mohftdre  j  iT  ptxh. 
of  the  bark  was  then  taken  off  each  br^eh  ih  a  circle  ronna  if, 
and  the  brandies  were  placed  in  a  deooetlorf  of  logwOod  de^ 
enough  to  cover  the  decorticated  spaces,'  they  wpre  exatfiiae^  Jft 
Ihe  end  of  twenty  hours,  and  the  Coloured  infuliorf  w^foQfid  tp 
lieve  insinuated  itself  between  the  alburftbus-  tubeir  in  itucnf 
instances  apparently  through  the  cellular  substance;  atld  this  WjH 
most  obvious  in  the  walnut-tree,  die  yooug  wdod  of  Which  i| 
Very  white.  From  these  circumstances  hef  is  disposed  to  inPer^  tA^ 
the  sap  secnetes  through  the  cellular  substa  flee  of  tlw  jflbtmlUttl^  " 
and  thtxmgh  this  he  conpeives  that  it  nnxst  a^^retid  wtaeii  tk^  twbei 
were  divi^  in  a  former  experiment,  and  m  tbos^  sesismtr  of  tlte 
year  when  the  albumous  tubes  are  empty,  tliough  the  *»tt  i£KU| 
be  rising  with  great  rapidity  ^  and  besidt^^  hecohc^h^  that.thA 
presence  of  the  sap  in  the  aftumous  tubes  durhig  that^Wt  of  th« 
fear,  in  which  trees  when  woutidfed  Weed  abuild*ht!y;  ddes'u'ol 
•ffbrd  any  evidence  of  the  ascent  of  the  ssip  tfirorogb  tnefdlf  tobe^i 
Ibr  in  the  spring,  when  the  bod*  off  the  syttftrtOtt^  first' bf^tt  tA 
prepare  for  utifoldinp  he- foottd;  that  the  iap' stSoun^d  at  the 
pomts  of  the  antiual  branehisir,  sftid*  ^  the  tkihe  time  tfbwej 
ifcwndantfy  from itrcfeibns' madl^  fntdtbe  albbrtrtftu  ceat  therootj 
yot  whcft  mcisions  werertrade  dgftt  or  ten  Ibetfhitti'^e^^ttd; 
io  moisture  appeared ;  antf'hejtlw  oliserv^' that- the  s^p^wd 
«s  abtmdantly  from  the  upper  asr  froijr  the  urtdiet' side  or  the  itt^| 
tfsiorn,  so  that  h  mu$thave"beertby'sbmeTfieaxf8  thrown  intoth^ 
foUtes  above  the  trtcistoiift,  fbr*  the-quamity  discharged  ftom  thettj 
€»Deee*ed  more  than  a'  hundred  times^  tf«ff  wtiicft  th^  tube*  c6idd 
havepofttahied  at  tHe  thiie  theijtclsidn*  vtnere*  mafde,  eVet>  haij 
•wjty  tube  been^  iiUeal-  to  the^  ejctremfty  of 'Jta  branch.  Aii^ 
lifiee  hr  has  beew  stiewti  that  Ae  sap  cartr  owPllp  wheft  tlii  the 
^Mcnmnflr  tubes^  ate  intferseetett,  bo  thittfcs'  mere isrstifBcietit  e\^- 
dence  that  it  must  have  HecttTahttf  by  somei[jffieragfeiit  than  those* 
tabes,  aud  therefooe  ventures  to  conclude  Uut  the  sap  ascends 
•rotfgh  the  celfi^  «««tsmce,  ftt  icJ^does'  not  appear  to  hiia 
MRcdrto  eoffcelve  thar  tKrsr  ^bsfj^tice  may  glvr  thfe  Smptitsifj 
tMi  which  the  t&p  atoettdr  in  the '  spring  $  siYr«e  If  the  cellular 
irtftstainoe  of  tfete  aHnmrnm  etpaofd  and  conmct.  airfdbe  so  c^rm- 
i«*  jBTCer  permfr  the  sap  to  escsrpe  mor^  easiJftfocft  one  ladX  ti^ 
«MMh«r  tS^  iflr  any  t^fhtap'  dtfettioir,  irtH8  be  hMdtfyiitr^ed^tor 
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§t  Mr;  Knighton  the  Ofiffnani  Offict  bftheJttummm  ^Trees. 
t^e  extremity  of  the  branches.  If  the  tap  be  raUed  i&  tlitt 
manner,  it  is  remarked  that  much  of  it  will  probably  accnaafilate 
in  the  alburnum  in  the  spring,  because  the  powers  of  vegetable . 
life  are  the  roost  active  at  that  season,  and  the  leaves  are  not 
enough  advanced  to  discharge  it  by  persptratioo  $  the  ceUular 
lubstaoce,  being  then  overcharged,  may  force  a  part  of  its  cootenta 
into  the  albumqus  tubes,  which  thus  become  re8erv<Nrs,  and  are 
£Ued  to  a  greater  or  less  height  in  proportion  to  the  excesa;  and  if 
die  tubes  thus  filled  be  divided,  the  sap  will  flow  out  of  them,  ami 
the  tree  will  be  said  to  bleed,  till  the  leaves  are  unfolded  and 
execute  their  office  of  affording  perspiration,  by  which  the  sap 
will  be  drawn  from  4ts  reservoirs,  and  the  tree  will  cease  to  bleed 
at  any  wounds  made  in  it. 

TbG  alburnous  tul)esalso  appear  to  this  writer  to  answer  another 
purpose,  and  to  be  so  in  some  decree  analogous  to  the  bones  of 
animals,  by  which  the  necessary  degree  of  strengtli  is  given  with 
less  expense  of  materials  or  the  incumbrance  of  unnecessary 
weight ;  and  to  this  it  is  attributed  that  many  woods  are  at  the 
aame  time  very  strong  and  very  light,  for  in  all  which  possess  tbia 
property  th&  rigid  vegetable  fibres  are  placed  at  greater  distances 
from  each  other  by  the  intervention  of  «alburnous  tubes^  and  con- 
sequently act  with  greater  mechanical  advaQtage  than  if  placed  im-^ 
mediately  in  contact  .  v 

Taking  notice  of  his  having  shewn  in  a  previous  communica* 
tion  that  the  specific  gravity  of  the^aap  increases  during  its  ascent 
in  the  spring,  and  thai  saccharine  matter  is  then  generated  which 
bad  no  previous  existence  either  in  the  sap  or  the  alburnum^ 
Mr.  Knight  conceives  it  probable  that  the  air  contained  in  tlie 
alburnous  tubes  may  assist  in  the  generation  of  this  saccharine 
matter,  for  he  has  found  that  much  air  is  absorbed  daring  the 
process  of  grinding  apples  for  cyder,  and  that  during  this  absofp-* 
tion  of  air  the  juice  of  acid  apples  becomes  sweet,  and  acquire^ 
an  increased  specific  gravity ;  and  he  states  that  a  similar  abaorp-. 
tion  of  air  with  corresponding  e^cts  is  known  to  take  place  in 
the  process  of  making  naalt.  And  thoi^h  he  retracts  an  opinion 
he  once  entertained  respecting  the  ascent  of  the  sap  in  the^ 
alburnous  tubes,  he  does  not  alter  his  former  sentiments  respect- 
ing the  subsequ^  motion  of  the  sap  throi^h  the  central  vessels^, 
leaves,  and  barMTW  the  subsequent  junction  of  the  descending 
with  the  ascending  current  in  the  alburnum,  since  all  his  axftn* 
ments  tend  to  confirm  those  conclusions.  •      \ 

Observations. — Mr.  Knight  holds  .perhaps  the  first  rank  amoof. 
those  gentlemen  who  have  carried  their  resdnrches  intp  the 
economy  of  vegetation,  and  every^  thinjg  that  falls  froQi  himbn 
that  subject  is  deserving  of  very  great  attention.  This  paper  may 
be  considered  rather  as  a  continuation  of  former  communications  ta 
the  Royal  Society;  than  as  a  detached  article,  and  will  be  beM 
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lAidenlood  by  a  leferetice  to  his  former  papecs.  He  has  Jiowever 
evinced  beyond  a  doubt  that  the  alburnum  of  trees  does  uot  raise 
the  8^  through  its  tubes  i  but  if  ^e  sap  ascends^  as  he  supposes^  \tt 
the  intervals  between  them>  the  difference  is  Immaterial  as  to  tlio 
effects  on  vegetable  iife^  and  the  bleeding  q(  trees  above  any 
inctsion  mdde  in  them  is  philosopliically  aiid  satisfactorily  ac* 
ooimted^Dn 


pescripiion  ofn  Ga?i§e,  or  Measure,  for  Timler,  By  Mr,  Jame« 
fiaoAD,  ^'  Dowumg  Street,  U^estminster, — Trans*  Soc.  ArU^ 
Fof.XXr. 

This  instrument  (the  usefulness  df  which  is  very  copiously 
descanted  upon  by  the  inventor)  is  composed  of  two  straight' 
pieces  of  deal  about  thirteen  feet  long,  made  rather  taper,  which 
are  joined  together  by  a  pin  near  the  larger  end,  on  which  they 
are  moveable  j  and  at  a  little  distance  from  the  same  end  is  a  brasf  - 
limb  or  index,  graduated  in  such  a  manner  as  to  shew  the  quarter* 
girth  of  tlie  tree  to  which  the  forceps  part  is  applied.  To  take  , 
the  height  of  a  tree  it  is  recommended  to  use  deal  rods  of  seven 
feet  long,  made  so  as  to  fit  into  ferrules  at  thfe  end  of  each  other, 
tapering  in  the  same  manner  as  a  fishing-rod,  with  the  feet 
marked  upon  them,  as  a  set  of  five  would  enable  a  person  to 
measure  a  tree  of  more  than  forty  feet  high  with  great  expedittont 
and  convenience,  as  he  would  be  able  to  reach  himself  about  sevea 
^et  from  the  ground.  * 

•  Olsewations, — If  the  invention  of  these  forceps  for  taking  the 
;irth,  and  the  recommendation  of  seven-feet  rods  for  ascertaining 
e  height  of  timber,  are  to  be  estimated  by  their  utility  to  buyen 
and  sellers  of  standing  timber,  Mr.  Broad  merits  the  thanks  of 
that  class  of  the  community  for  the  ready  and  simple  method  of 
discovering  the  value  of  the  subject  to  be  disposed  of.  Tlie 
uHRty  of  the  invention  was  deser^'^edly  rewarded  by  the  silver 
medal  of  the  Society.  '  • 


On  Embankments.    By  Lord  Boringdov,  of  Salirum, 
Plymouth. — Comm.  Board  of  jigrk.  Vol,  FI.  PartL 

His  Lordship  informs  the  Board  that  in  1806  he  constructed  an 
embankment  across  some  lands  adjoining  his  park  near  Plymouth, 
by  which  1^  reclaimed  from  the  sea  \J5  acres,  which  were  pre* 
viously  of  no  value  firom  being  overflowed  by  the  tide  }  the  soil 
is  rich  argillaceous  loam  mixed  with  sand  and  shells,  and  strongly 
ijnpr^nated  with  the   marine  acid^     the    embankment  was 
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laiied  r6  fot*.  and  the  baelLsUspe,  n«xt  dieiea^  whidi  wxt  csb* 
vend  with  Hn»*i6tDae  paving,  was  made  four  timos  the  bagk^ 
tnd  the  iimcr  ilope,  sown  with  graas-9eeds>  twice  the  l7e%iit« 
9art  of  the  mwiy-ocqutred  land  is.  cultivated,  and  tbe  lenc  brin^ 
hig  into  cultivation  $  the  only  preparation  previous  t6  pUmigltmg 
tMK  covering  the  grouiKi  fiu:  aonie  tiqie  with  fresh  wacar»  for  tiMi 
purpose  of  extracting  the  marine  acid.  The  exf^nse  inclined  i|rw 
between  nine  and  ten  thousand  pounds,  and  the  value  ef  the 
Ismd  reclaimed  is  estimated  at  ^boot  twenty-aevea  or  twenty-dglir 
thousand. 


Ohservatkm. -^The  improvements  on  the  iiheies  6(  the  Lary 
hranch  of  Plymouth  harbour  certainly  add  to  the  beatity  ^md 
v^oeof  Itftrd  BoriDgdon>  park,  but  we  appiehend  be  will  not 
find  many  agricultorists  recbim  land  from  the  sea  at  the  verji^ 
great  expense  of  GO/,  an  acie. 


Bndmure  rf  Marfkes  frmn  the  Sea.    By  Mmiral  BBiffTiifc&.-'-^ 
'    CommunicscUtms  to  tiu  Board  of  Aqriailturc,  Vol.  VI*  Part  L 

Thb  Admiral  possessed  a  salt-marsh  of  180  acres  of  land,  which 
produced  about  30/.  a  year ;  this  he  embanked  from  the  sea  ia 
1807,  by  raising  a  bank  twelve  feet  high  on  a  base  of  7%  feet»  so 
divided  as  to  give  a  slc^e  of  four  feet  to  every  foot  of  height  oxt 
the  sea  side,  and  two  feet  to  each  foot  on  the  inside.  Thelengtlt 
0f  the  bank  was  rather  more  tlian  a  n^ile  and  a  half,  and  the  ex- 
pense of  enclosing  about  4000/.  The  land  is  stated  to  be  let  on 
,a  seven  years  lease  at -four  guineas  per  acre. 

Observulions.'^Thia  land  being  reclaimed  from  the  sea,  at  av. 
expense  of  not  more  than  twenty-five  pounds  per  acre,  and  being 
iet  for  four  guineas  annually,  aifords  much  encouragement  tn.' 
attempt  similar  improvements ;  which  is  not  the  case  with  Loril 
Boringdon's  embankment,  noticed  in  the  preceding  article^  whicii 
was  made  at  more  than  double  the  expense. 


On  Fences,     By  the  Rev.  James  Willis,  of  Sopley,  Hants,r^ 
Communications  to  the  Board  (^Agriculture,  Vol.  Vtf  Fart  /.*   • 

This  paper,  which  is  <rf  considerable  length,  is  mostly  occu- 
pied by  arguments  in  favour  of  enciosores,'  and-  statements  of 
difficulties  in  carrying  them  into  eflect,  which  have  been  notioecf 
a  hundred  times  before  3  an  account  is  also  given  of  the  method 
pursued  by  a  Mr.  Sleat,  who  appears  to  be  a  spirited  agricuttttri^; 
in  reclaiming  a  new  enctosure,  part  of  the  commons  of  Christ 
Qiurch^  Hants;  but  the  only  part  vfaich  relates  to  thetMeis  « 
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Mir,  Hunt,  (!fc,  on  the  Ir^fbonci  if  Climate  upon  fPSoL     b} 

description  of  (he  bank  f^nce^  made  by  that  gentleman ;  th^jr 
were  made  six  feet  wide  at  1ihe  bottom,  two  feet  wide  at  the  top, 
and  six  feet  high,  and  the  top  was  planted  with  willow-stakes 
teRMsng  each  btber  lite  net- work  3  the  tops  of  the  banks  wede 
Jcft  coucave,  tlst  moistare  might  be  retaiaed  to  promote  the 
growth  of  the  willows,  it  having  been  founds  by  previous  trials, 
that  they  did  not  succeed  equally  well  on  banks  which  were 
ttninded  at  the  top  :  the  banks  were  faced  on  both  sides  with  the 
triors  of  ^nh  dug  on  the  spot,  and  the  rubbish  earth  was  put 
into  the  centre  or  fiDing  of  the  bank  5  and  those  willow  truncheon* 
were  found  to  grow  the  best  which  were  laid  in  during  the  making 
of  the  bank,  as  In  thkt  case  the  Bark  was  not  injured*  j 


Wservations  on  the  Tnfiaenct  of  Soil  and  Climate  upon  JVool  (under 
the  Title  of  Commercial  Philosophy),  addressed  to  Mr,  Bahewtlt, 
of  Wakefield*  By  Mr^  Johm  Huht^  of  Jjmgkhorougk. — Agri- 
cultural  Ma^axine,  No,  \5.  ^ 

On  the  new  Leicetier  and  Merino  Skeep^  in  Answer  to  Mr.  Hunt 
'    My  CoLtaVATOR  MiDDhZ%MXiMHBi% j^^AgriculturoilMagaMne, 
No.  15. 

Oh  Merino,  ntw  Letcester  Sheep,  fsfc,  in  Answer  to  Mr,  Hunt; 
By  JfeTr. 'Bbwjami  N  ThoIm? son,  nf  Redliill  Lodge,  Notts. -^Agri- 
cultural  Magtmne,  No.  16. 

Gn  Wool',  Reply  to  Mr.  Hunt.     By  Mr.  BaKbwbll,  of  Wake^ 

field, — Agricultural  Magasine^  t^,  iQ. 
Olservations  «n  the  Influence  of  Soil  and  dmatenpon  9%o/  (vnder 
the  Title  of  Comm^cial  Philosophy,  Letter  2d),  addressed  to  Mr. 
Bakeivell,  of  Wakefield.    By  Mr,  John  Hukt,   of  Lough^ 
.  lorough,'-^Agricultural  Magosdne,  No,  l6. 
jdn  the  Merint^  Question :  the  Cntic  unmasked,  or  Truth  uithoui 
Disguise,   in  Answer  to  Cultivator  Middlesexiensis.     By  Mr^ 
HtxN^,  of  Loughborough, — Agricultural  Magazine,  No,  17. 

These  six  papers  are  of  very  considerable  length,  but  are 
AUrely^  controversial,  and  have  originated  in  an  article  by  Mr. 
Hunt,  '*'  on  the  Perfections  and  Superiority  of  the  Leicestershiro 
Breed  of  Sheep,*^  of  which  we  gave  an  account  in  our  last 
rohime, .  p.  261.  They  are  merely  noticed  here  for  the  informal 
tion  of  such  readers  as  choose  to  pursue  the  controverssy  -,  an4 
cur  opinions  may  be  Collect^  from  the  obseryatloms  on  Mr.  Huat*« 
'Orlj^iuiil  artick* 
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Cimients  of  Englandi  IFales,  and  Scotland,  in  Acres,  calculated 
ly  Mr,  Gary. — Communications  to  the  Boaid  of  Agriculture, 
Vol.FL  Parti. 

This  article  specifies  the  number  of  acres  in  each  countj  of 
Great  Britain,  making  together  a  total  of  56,193,060  acres  ^  of 
which  England  contains  3 1,929,340  j  Wales,  4,320,000^  and 
JBcotland,  18,943,720. 


'Economical  Dwellings  for  s  mail  Proprietors  of  Land.    By  Arth  u r 
.    YouNO,    Esq,    Secretary, — Ctrmmunkations   to   the  Board  of 
Agriculture,  VoL  VI.  Part  L 

Mr.  Yoang  observes,  that  in  a  country  where  taxes  are  vanth 
on  the  increase,  the  divelUng  ideas  of  gentlemen  should  be  re- 
duced, or  distress  must  be  the  consequence ;  and  the  comnuiuW 
(nation  is  accompanied  with  a  plan  for  a  dwelling,  which  combined 
the  gentleman's  house  with  the  farm  house,  on  a  scale  /^  which/' 
le  sdys»  ''  will  not  be  burdensome  to  a  gentleman  with  a  clear 
600/.  per  annum,  and  a  prudent  man  with  2000/.  will  not  regret 
the  want  of  a  better.'*  The  plants  a  very  excellent  one,  and 
merits  the  attention  of  those  for  whose  use  it  is  more  particularly 
designed.   ^ 


CHEMISTRY  and  MINER^VLOGY. 


fifetlM  of  painting  Linen  Cloth  in  Oil  Colours,  to  be  more  pliant^ 
duralie,  and  longer  impewious  to  Water ,  than  in  the  usual 
Mode:  By  Mr.  William  Anderson, — Trans.  Soc.  Arts, 
Vol.  XXVL 

The  paint  usually  liid  upon  canvas  hardens  to  such  a  degree  as 
to  crack,  and  eventually  to  break  the  canvas,  which  renders  it  un- 
serviceable in  a  short  time :  but  the  canvas  painted  in  the  new 
.manner  is  so  superior,  that  the  Navy  Board  has  ordered  all  canvas 
ijsed  in  the  navy  to  be  thus  prepared ;  nor  is  this  thfe  only  ad- 
vantage, for  a  saving  of  one  guinea  is  made  in  every  100  square 
,  yards  of  cativas  so  painted. 

Tl)e  old  mode  of  painting  canvas  in  the  King's  yards  was  to  wet 
the  canvas,  and  prhue  it  with  Spanish  brown,  then  to  give  it  a 
^second  coat  of  a  choccJate  colour  made  by  mixing  Spanish  browa 
fmd  black  paint,  and  lastly  to  finish  it  with  ^lack. 

The  new  meUiod  is  to  grind  961b.  of  English  ochre  with  boiled 
4 
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Mr.  Jkders6n*sMelkodi^PainiiTig  Linen  Cloth.        -^  06* 

oU,  a&d  add  l51b.  of  black  paint;  which  mixture  formis  aii  in-  , 
different  blaclc.  '  A  pound  of  ydlow  soap  dissolved  in  six  pints,  of 
water  over  the  fire  is.  mixedi  while  hot,  with  the  paint.  This . 
composition  is  theh  laid  upon  the  canvas  (without  its  being  wetted 
as  in  the  usUal  way)  as  stiff  as  can  conveniently  be  done  with  the 
brush,  so  as  to  form  a  smooth  surface.  The  next  day,  or  still 
better  on  the  second  day,  a  second  coat  of  ochre  and  black  with- 
out any  or  but  a  very  small,  proportion  of  soap  is  laid  on;  and 
allowinjr  this  coat  an  intenuediate  day  for  drying,  the  canvas  i$ 
&:iished  with  black  paint  as  usual,  three  days  being  then  allowed 
for-  It  to  diy  and  harden  j  it  does  not  stick  together  when  taken 
down  and  folded  together  in  .  cloths  containing  6o  or  70  yards* 
Canvas  finished  entirely  with  the  composition,  leaving  it  to  dry 
one  day  betweeii  each  coat,  will  not  stick  together,  if  laid  in 
quantities. 

From  actual  trials  of  near  four  years,  the  solution  of  yellow  soap 
18 a  preservative  to  red,  yellow,  and  black  paints,*  wheli  ground  in. 
oil  and  put  into  casks;  as  they  acquired  no  improper  hardness^ 
and  dried  in  a  remarkable  manner  when  laid  oa  with  the  brush>. 
without  the  use  of  the  usual  dr}ang  articles. 

Immense  quaatities  of  unserviceable  ships*  hammock  .  cloths.  ^ 
have  been  destroyed  at  die  King*s  yards  in  order  to  prevent  em- 
bezzleanent }   but  means  have  now*  been  found  to  obtain  the' 
colour  laid  or^  them  at  a  small  expense,   which  is  effected  by 
burning  this  unserviceable  canvas,  taking  care  to  rake  aside  the 
ashes  and  sprinkle  them  with  water,  in  order  to  prevent  too  great 
a  degree  of  calcination.    The  ashes  are  then  prepared  for  grinding, 
by  being  sifted.    Thus  4cwt,.  of  diy  colour  valued  at  p/.  &.  have^ 
at  the  expense  of  Qs.  been  obtained  from  a  ton  of  canvas.     Canvas 
painted  with  black  paint  only,  produces  a  black  colour  3  if  painted  ' 
black  upon  a  yellow  or  red  ground,  it  produces  a  dark  chocolate  j 
if  painted  lead  colour,  it  produces  a  dark  lead. 

A  great  quantity  of  paint  being  required  at  Portsmouth  yardj 
and  the  allowed  number  of  hands  not  being  sufficient  to  grind  it 
in  the  coaunon  mills,  induced  a  trial  of  employing  one  man  to  ^ 
grind  with  four  mills  at  a  time,  by  placing  two  mills  op  each  side  * 
rf  the  winch.    A  space  of  two  feet  six  inches  is  allowed  between  '\ 
the  two  pairs  of  mills,  for  the  man  to  stand  between  them ;  and  ^ 
the  mills  of  each  pair  are  placed  so  close  as  only  to  leave  room  for  \ 
SL  fly  whe^  to  play  between  them.     Fly  wheels  at  the  extremity 
of  the  axis  are  impediments. 

Ohservations,--^'We  have  no  doubt  but  that  thesis  processes  sire 
considerable  improvements.  As  soap  is  so  well  known  to  be 
miscible  with  oily  substances,  it  is  surprising  that  it  or  the  alkali  ' 
€i  which  it  is  composed,  have  not  yet  been  brought  into  use  in 
the  composition  of  oil  colours,  either  for  ijmmediate  consi^mp* 
t]on>  or  for  painting  storey* 

irp,  18.— TOL^  V.  if 
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Qp^  Mr.  Saidmgton]s  Meth^^  ^fPj^,^Sr^^  F^.J^^^^^^.  Sugtr. 

We  regret  tfiat  the  moral^  state  of  s^-p9i;t  tpv^nf^  as,  ^u^. 
placed  in  '^hichtKe  mercantile  spirit  l^asiufyll  inSuencej  is  sajclk 
aiHp.  I'ehder  it  necessary  to  destroy  the  unserviceable  aftiQlep,  m, 
the  pavaV  storehouses  >  but  since  we  feel  tliis  nece^j^y,  ijt.must 
be  altp^v^d  to  be  sOrae  Iriiprovement  to  inake  the^most  of  t|ie 
p?odiicts  of  tKeif  combustion .     Mr.  Anderson  lias ^ tfierefpre ,4one 
afi  accfej) table  s^cice  to  the  nation  by  proving  experinieptally  the. 
pV3Ctife6il(ty'  of  tlshig:  tliosp  'products  in  paibting.     I^i?  caujjqp  pf 
m63eratVri|;  th^' Combustion,  by  racing  away  thq  half-burw^df; 
canvas  and  exiingulshih^  it  with  water,  is  essentially  npc^s^ry  ta, 
be  attended  to,  as  otI]ierwise,  if  the  combustion  wei*e,  conftpl^^e^^ 
a^vcty  sftiall  Quantity  of  a  white  saline  ash  of  xio  us;^^  i|i  .pair^ixig. 
would  b6  y ieided  by  the  canvas  itself,  * 


aas- 


Method  of^  pr^mving .,  Fruit  without  Sugar ,  far  House  Use  prSi^a 
^Sior^.  ' Ih Mr.THoMXfi  Saddington. — Trans.  Soc.  Arts,  Fof^.^, 

Thf. expense  of  8i;igar  is, fr^eijuently  urged  as  a  reason  for  not 
pV^serving  our  "English  fruits,  and  to  this  may  be  added  ithe-nn-'^ 
cferfainty  of  araccess  from  the  strppg  fermentable  qu^ity  of  ^madiy 
fruits.   They  rnay  indeed  bp  preserve4 for  a  length. of iiinewithottt- 
sii^f^b}^  baking  or  boil iqg,  and  then  closely  stopping:  thteta^ip;  but- 
ity^Q  corkWcomes  di;y,  the  atmospheric  aic.esu^banges  plA^cwiii* 
w;liat'is  irhpregnated  by  the  fruit,. which, then  soon,  bc^j^onaes ' 
nK)Yildy:  but  fruits ,inaj  be.  preserved  in  good. xonditiqn^  bytlie^ 
follow'ing  process,'  for  twp  years^  oj:  ev0n  it  is  probable.  f(^  a* 
Idnger  period  even  in  hot  climates,  as  somethat  were  done-!i\ ' 
iSCg.^ve  been  exposed  in,  ap  upper.rpom  to  the  sui^  durvng- 
tlie  whole  of  the  summer  with^t.inj^y,  '  ' 

^le  fruit  "being  clean  pick^d^  aKvdinOt  too  ripe,  is.  to  be  put 
into'  wine^^or  porter  bp^e^i  as .  tl^y  jarei ,  c^^apetj-ttiaa  .vHsst' ai^ 
c  illetV  ii"Osebferry  bottl^s^  and  cai^:  be  procured  Ja.  places  where 
the  latter  !:an,not  bcf  had^    Tfc^;  bottles,  roust  be  filled  as  fuil  a$ 
they  can  te.  packed,  an^^cpfkjj  being  st^cjt.li^tly  into  thtoi^ 
they  are;  to  be  plaC^d'  upright  in  a  kf  td^,  of  wat^r-and  hedited  ferarl 
duiill>;  to  abput   1^  or,  12;0°  F^hn.j   that  i»  to  say,  until  i^o> 
water  ^^^^,  very  hpt  tp  the  fipger,  but  does  .not  «cald.>    TWa  de#i  • 
gree  of  heat  is  to  be  kept  up  for  half  an  hour,  an^  then  the  bottlei  ^ 
bemg  taken  out  one  by  one^  they^^are jto.be. iilled^up  to  :vv3tbio  liah^^ 
inch  of  rhe  cork  with  boiling  'water,,  tha  cork  ^fitted  very  cloee 
and  tiglit,  and  the  bottle  laid  .on  its  side,  th^t  the  cork  omy  be 
kgjt  moist.    To  prevent  fer^tientatjoo  aoA^diQuld,- the  bottles' are 
to  Ife  turned  onc^  or  twipe  a  week,  for  thefii:k»iinQntb  of  tw, 
anid  on6e  or  twioe  a  month  afterwards*    .    .    '....!' 

'"When  applied  to  u?e^'son)e  of  .^e  U(}upr  fi;^t.ppiared*off4ierves' 
to  put  into  the;  pies^  8c9j^  (nstead,  ^of  ^Itiet,  ap^ill^  Te|^aindeF' 
be{tLgboiied  up  with  a  little  sugar  Will  make.a  richaqduagreeabW^ 
syrup.  .  .         .1 .    -  .'t 


.  Digitized  by  VjOOQ IC 


''  T[^fe  iiilt  ou^t  not  to  lie  crackei  by  the  heak'j  some  *trl^ 
were  made  by  keeping  the  "bottles  in  a  heat  of  19^^  for  tKree 
•qVrarters  of  an  hour,  but  the  fruit  was  reduced  nearly  tp. a  pufp.^ 

Although  wine  or  porter  bottles  haye  such  narrow  necks,  tom 
fruit  may  1)6  picked  out  with  a  bent  v^lrij,  or  iron  skewer. 

Samples  of  apricots,  goosebernes,  currants,,  raspberrie^,  S^^?* 
Vies,  phimSj  Orleans  ^uras,  egg  plmns^  da.ni^ons,.  Siberipn,cfabs, 
^reen  ^ag^s>  '^nd  rhubarb,  have  been  presenlitjd  tg  the  Society.  .^ 

H  the  siimrher  of  I8O7,  it  cost  about  ij,  j^..  eWusive^  ^^ .^ 
'charge  of  the  botUes  and  corks,  to  preserve  y4  bottl'ek  of  ifUij^', 
^hich^^r^  Worth  in  the  winter  one  shillmg  eacfa^  so  thit  there 
«fns  i  MBai- gitn  of  200  per  cent 

OB^)ervttiMs.'^Thst  fhiit,  if  not  toojri'p^,  mignt te  preserved  \fy 
fhb  bcfttt^  in  which  it  ^as  packe4  helng  h<ta,ted.  in  ;^  jw^er  baj^/ 
SSa  Ch^ii  closely  stopped,  has  been  loog  kn»Vh;  tu^  so^fpai^y 
fnltiuta  circumstances  werfe  necessary ,  to  ins^e  s'l^ccess.^  .Uu^^  j^j^e 
additibh  df  boiling  water  must  be  esteetned  ^  gi^t  Imitf oye^e^, 
thd  We  ds^ureMr.  Saddlngtbn  tfiat  we  oursd^ves  meai^^to.j^yic 
Mi  probed  into  execution  this  .suinmex,..and  nave  i)pt  t^  j^t 
^6<b5tbat  that  odr  families  and  guests  will  frequently  give  hifn* 
fteir  <hi<<ki  hi  the  ensuing  winter..  L^.^^i    -:  \< 

tt  is#j!J)rfesslydatd  that  the  bottles. shoutd  i^fi'^ShYft^  W^^^h 
iv^tlfift  an  inch  of  th6  cotk :  but  would  it  not  bei)e^f r  <(o,,^ll  tl^^ 
ihUfAf  ykiiti  Wdt^t  ?  fbr  what  good  purpose  cai^  ije  anis^en^tl  .hy 
ttaviti^  dby  bobbfe  df  iir  w'lthin  the  fciottle^  which'  renders  it 
farther  necessary  to  turn  the  bottle  occasiqnaJiy^?  . 

If  ^Ig^ars  td  tlS  also  thdt  the  water  \yith  whlcl)  t^e  bpttj(es./a 
liilM,  b^pii  to  havfe  billed  stronojly  for  some  time,  ivi 
&tik^t  if  a»  mt^c&  as  ^bssible  oT  /he  ailr  li  contamed. 

Jt^frqliaJtor,  ^^ttt^g  4^^gn<»ti  H^Arogen:6ia  frok  Pit  Coil, 

■^Tra^.  Soe.  ^tt,  hi.  JiXH. 
T 

#ifeKSa'«nnaaf  cr  tne?CTri)ii.ce.. closed  jt>y  «i.,au:-tiait. 


dkUnoe.|>elo^  it.  bv  wh'ftai'^iBjrans  tbe  heat  is  awre  equally  dU- 

to  a  cast  iron  receiver,  which  is  situated  at  the  bottom  of  th^ 
well  itt  which tha  gazome^i|^r^nd'. falls:  in'^^l i^^it^ iba 
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^    jiff.  CUgg*€  Metfiod  of  making  C0.rl)MiaUi  fffdrpgm  O^. 

W  and  other  condensible  products  are  collectedj^  3nd  are  ex- 
tracted from  time  to  tiir>e  by  means  of  a. pump  fixed  tp  it.  . 

From  the  tdp  of  this  receiver  proceeds  another  iron  ripe,  which 
reaches  to  the  sv^rfa^e  of  the  water  in  the  well,  but  wticli  is  iuserte4 
-into  an  air-holder  of  about  18. indies  in  diameter  and  two  feet  loi^ 
made  of  iron.  The  lower  part  of  this  air-holder  is  pierced  wifi 
'  several  small  holes^  and  thus  it  serves  a  double  purpose,  first  tp 
divide  the  gas  into  several  small  streams,  and  tau*  to  render  it 
purer  by  washing  it  as  it  passes  through  the  water;  apd  secondly 
it  serves  as  a  reservoir  of  gas,  from  whence  the  tar  i:qceiver,  ccm-' 
iccting  tubes,  and  even  the  retort  itself,  may  be  filled  with  gas> 
whenever  an  absorption  takes  place,  by  the  rctprt  being  cooliQd 
or  otherwise. 

The  gas  is  discharged  from  tliis  air  "holder  into  the  gazoroeter, 

which  is   suspended  over  the  well/ and  rises  and  falls  thereia» 

feeing  balanceid  bv  two  weights  passing  over  pullies..     This  gaz<>- 

,ttieter  is  made  or  wrought  iron  plates,  luted  m  the  seams,  so  .^ 

'  to  be  air-tight,  and  well  painted  both  within  and  wkhput  j  it  h^s 

an  iron  pipe" made  fast  in  tJie  centre  by  means  of  two  sets  of  sta^t, 

one  at  the  bottom  of  the  gazometer  and.  the  other  at,  the.  top. 

•  An  upright* pipe  "fixed  in  tlie  centre  of  the.  well  passes,  up  this  c€^ 

tral  pipe  of  the  g'azometcr  V^lien  it  is  deprcbsed  in  the  well.     I^ie 

ga^  is  pressed  out  of  the  gazometer  througl^  a  row  gf  holes  at  the 

<  very  top  of  the,  central  pipe  (so  that  on Ij^tlie  transparent  gas  is 

-used)  into  that  pipe,  wh^'ce  it  passes  Into  ibe  centre  pipe  of  the 

well,  which  is  continued  across  the  well  aud  up  the  sid^e,  and  from 

thence  is  branched  out  to  the  lamps. 

Each  of  these  l^tnps  will  consume  about  six  cubic  feet  of.g^s  in 

an  hour.    Thry  are  Composed  of  two  concentric  tubes  closed  at 

-  bottom  by  an  aiinular  plate  j  the  gas  is  introduced  betweea  theia 

Iby  a  stop-cock  on  th'e  side,"and  emitted  for  combustion  by  a  row 

of  holes  in  the  annular  plate  AyhichjCQ0^ct3.tl|^4u(o-tg^bes  at  llge 

top.    To  Assist  the  combustion,  the  current  of  air  that  passes 

through  the  inner  tube  is  dinecked  agains.Vthe  fiatoe  by  a  button  3t 

the endof  a  wire,  which  slides  up  aiid 'down"  the  inner  tube,  and 

thvjs  the  button  can  be  placed^  at  any  required  distance  from  the 

upper  orifice  of  the  tubers  IK^ta  ctfW^U  is  also  determicjed  to  the 

fiame,  by  the  upper  orifice  of  the  inner  tube  being  enlarged  i  a 

glass  chimney  is  also  used,  wiiich  is  supported  on  an  s^unular'^Ste 

pierced  with  a  row  of  holes  to  adipit  theair  to  jbe'externat  ^tijjiac© 

^  0f  the  ilime.  *      •    •  "    '         .'  '  ;; 

1  .    A  gazometer  ta  contaip  700  cubic  feet  W  gas  will  weigjb  about 

'  SOcwt.  and  cost  about  2/.  lOj.  per  cwt.  ,^ 

A  complete  -apparatus  for  40  lam^s,  each  efl^,  ia  ligb^  to  IJO 
handles  of  >ight  to  the  pouji^^  a»d  to  I^vriii(oriciur^ 
Xost  ahtmi  2dOH  .         .    .      .,*'*  '♦.      . 

'^-i.  Otservaiions. ^^Thh  appears  to  be  an  ingcmouai  and  well-coft- 
Krvicted  apparatusj  and  may  prdbably  be  used  with  much  advan^ 
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t^ge  hi  lighting  up  large  tnanu^tories.  It  can  only  be  asc^tainea. 
wlietber  it  will  admit  of  general  economical  applicaUoa  wheu  v?e 
shall  haivc  accumte  coaJparative  statements.  *  \ 


On  the  purification  &f  Camphor  Ijy  means,  of  Patoshi    By  PhUiO* 
Chemicus. — Pfiit  Journ,  No^d?'-  > 

It  was  conceivedthat  pvire  potash  hfls  a  strppgpr  affinity  for  tKc  \ 
.fixed>  than* for  the  essential  oilsj  and  camphor  being  considered  as 
one  of  tlie*ktte^  iu  a  concrete  state>  it  seemed  probable  thgt  tlie 
alkali  might  be  used  with  effect  for  its  purification.  .         ' 

Several  experiments  were  mad©  witb  very  impure  ^tnphor 
(not  the  unreiined  camphor  of  commerce),  mix^  with  different 
fixed  oils,  sand,  and  a  minute  quantity  of  pptasb  3  the  camphor 
being  sui^limed,  the  oily  particles  and  the  empyreumatic  odoiir 
'  xemained  with  the  alkali.  The  subcarbonate  does  not  answer  the 
porpose,  as  its  affinity  for  oils  is  less  than  that  of  pur<i  potash. 

The  heat  in  one  case  was  more  than  sufficient,  ye^  the  camphor 
•produced  was  free  from  empyreumatic  odour  and  a  little  whiter 
thian  usual. 
The  proportions  then  used  were, 

6  parts  impure  canijplior.     „  ^  . 
3  olive  oil.  ..  ^.      '  ' 

24  sand.  \  " 

I  potash.  .    ..     ^ 

The  product  w^  the  same  when  Unseed  oil  was  subgtiluted* 

/     OiservaHons.'^'from  the  analogy  betweea  potash  and  lime,  it 
ni^t  be  expected  that  the  former,  as  well  as  the.  latter,  might 
bt  ased  with  efcct  for  the  purification  of  camphor.    • 
•  Accurate  cotpparative  expenmenta  can  alone  deCermriJe  whether 
this  mode  will  be  most  econornical. 

V 

'^ Recount  of  a  simpk  and  economical  Msihod  of  preparing  an  arti* 

Jlcial  Chettenham  Waier  hu^hly  impregnated  with  cdrhmlc  Add. 

' .  JBv  KiCHARD  GBESNf;^  llsg.  of  Covk,  A.  B.  Trin,  Col.  Bu§, 

. ''  M,  D.  hnd  President  of  the  Rot/al  Mescal  S(fcie^,  E^nlurg^ 

^^PKL  Journ.  No.  97.      •  . '  '  ' . 

; '  Tat  .natofral'Chiia^ft^m  waters  have  bfeh  long  and:deserve41|; 

.Mebnitodfbt^  ^^ft  tdMical  uses.    Their  virtues  are  chiefly  owii;)g 

to  the  sulphates  oi  soda-  add  magnesia:    They  contain  also  abiout 

ooidreilfhrii  in  balk  of  carbonic  aci(L.M4)Mt«  in  pai  galioq  ef  the 
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^    Dr.  Greene  •u  ^H|^ar%  <9*  ^M/^fkfkl  Ohifenham  Woier^ 

,:jad  «acl»oiiAte  of  lUae  ^hiph  ^i«t  iad^ia  seem  to  iijife  te  < 
.<0D  th^ir  medicinal  properties. ... 

Tho  carbonic  acid  lued  in  making  artificial  mineral  wAten.  «• 
procured  by  treating  any  of  the  natural  carbbuates  of  lime^  ag 
chalk,  marble,.  &c.  with  diluted  sulphuric  acid.  The  gas  is  then 
t)y  mechanital  pressure  forced  Into  Uie  water. 

The  carbonate  of  soda  and  magnesia  contain  a  large  quantity  of 
*tttbOfii«iicid-j  the  ft>rrher  ab6ut  otie  si^lh,  ahd  the  latter  nearly 
half  its  weight.  Thty  are  defcbrtipose'd  by  Sulphuric  acid,  and 
.UiesalU  of  Chelteoham  water  are  tortne^* 

It  occurred  to  Dr.  Greene^  th^t  if  4  sufficient  ^uaottty  of  watftr 
were  present,  ai^  the  gas^  during  i^  di^eHgAg^knotlt,  could  be 
confined^  the  ^Iffect  would  bo  ^miktiM.o  mechanical  cofiipressido* 
Sfaiiy  experin»€fnt6  wer^^^t^ac^  on.thJ»  idea  Vrtth  perfect  success. 

The  volume  of  ^(url^oi^ic  acid,  whidi  might  Be  confinBd  with 
aa^ty  in  a  half*pint  bottle,  wati  asceiuin^cl^  0nd  the  qu^titieaif 
:thA  carbonates  aod'  diluted  sulpfiurio  adid  re<|uiFed  beiiig  kiidwh 
liy  calculation,  the  carbonates  wiu-e  put.  into  the  bdttU  wilh  one 
grain  of  sulphate  9f  irf^,  and.  filled'  with  cold  water,  except  ja 
MOall  ^ace  for  tlie  ^t^huric  acid,  which  being  introddoedi.  the 
>ottk  was  corked  and  secured  with  aMrmg..  By  a  little  agUatk^i 
the  salts  soon  dissolved,  and  the  liquor  became  transpareoitJ  Ute 
string  being  untied,  the  cor)«,  was  .driven  Out.  with  conaaUfiat^e 
violence,  and  the  wate|  scarcely  diffonod  iil  taste  from  the  best 
«oda-water. 

The  materials  used  in  this  experirtieni  were  nearly  one  half 
greater  than  Dr.  Greene  recommeiids/  wliicfa  shews  that  the 
strength;^  th&wateF  9m^>S  »2V^  mraaisti  whbMKtlmnliflf  the 
bottles." 

:    The:  casbanat^  qf  ^eda  em^ley^d^  Va»  iM  eona^oBr'  flMk  of 
fnMBMprierc6»  prepared  fron>  mi»rWte  pif^dji  Hy  t)be.|i9tent})<d^MBf 
it  neither  deli^^i^edeed^i^H'  f^0^,^e^  \^.e»^asxSt.X^  Ibe  .'aar^  wdA 
l^tv^iK)  liidifiafelaD  of  iea4/,wiiM^kbS9*1»^lki«qipo^ 
when  made  in  this  way.  .*._.?;:       .     ,    .      .       i 

He  prepared  the  carbonate  of  magnesia  from  sea-water,  and 
could  depend  on: its  puH^.  .       .<    ..      ,.   >  •  ^  « 

The  suiphSric'acla  Wa§  tlie  difuCed  acid  of  the  Edinburgh  col- 
lege, of  the  spec,  grav,  1.0735,  and  was  naade  by  adding. ^e 
praTt  cf  the  aord  of*  c<mtmtte,  of  tlie^^piK.  j^'atV  i.h'X^  fo  ffg^ 
parts  of  water;    '  ;  ......      ...     •      •  ; 

^  The  fblltrwh)^  are^saitf  ttt  to  tk^  h^t  gfoj^^rtfefis  qf  '^*- sub- 
glkncesrttrbap'apirttof'watfeft:'    •  .\,''... 

Carbonate  of  soda    r     •     -  *  ^bgttins.tiby.' 

.*- •*-  of  mag^sia.  -    •  ,;tQ^,gi^mi^^mr   . 

Sulf^ikr^     -    -.  -    ^  7^.g^iiiaifthftbemBdgB^w 

i^  thi^  case.th«te  it^ar^gjft;  deitueiiey'.(lf'«ii|pMa^ 


Digitized  by  VjOOQ IC 


(ttsffolve  arijt  cat»^onate  of  magnesia  that  nimf  rtmalnj  but  an, 
excess  of'  sulph&rfc  acid  gives  the  water  a"  disagreeably  tgste^  andf' 
rfugii^ itojuretfee  teetiii  and^ aflfect tjfte  bo-wiel^^  if  irritabiev  .  , ., . 
These  quantities  produce  about  3^  cubic  ihcfaos^of  'gas;  wiiicfr^ 
ig  a  half-pint  bottle  is  equaji  tq^tbg  ^(j^iUOJOaLpyesattf^^Qt'-aa  atroog^ 
sphere  aiSKalf  on  the  sides  of  thp  bottle,  or  of  two  atmospheres" 
aj^fh^f  on. the^siurfgce  of  the^w^er^  ...     •    . 

*  l^he  sulphuric  a^id.  emplP3j«4  sjbaujd  bo  .diluted:  in  this  fcWse,  if 
any  lead  be  present,  it.wUl  be  precipitated.  . 

The -quantities  here  specified  may.  not  al  Ways  exactly,  antwer, 
aXthe  carbonate  of  soda  is  not  •  uniform  in.  i!s  compositicHij  nop 
tllift  acid  always  of  the  same  streng-th ;  any-excess,  however,  ^^-flP 
be  apparent;  by  art  acid  taste  in  the  water; aft.er  It  has  b^eii  ex-- 
jiDsed  tb  thie  air  Tor-  some  tlhie ;  land  an Jr  consi derable'  deficienqj*"; 
l^'apstrt  of  the  tnagriesiia  rettiaibiiig-uritSssbli'ed..  In- either  ci^se^ 
IM  acid  must  be  increased' or  <iiin«msbe^  as  iti^&ated.  . 

."To  ascertain  the  exact  quantity 'of  acid^  n^oessajy  tb  a'  gitenr: 
weight  of  the  carbonates,  ad&  about  an  oupce  ofVater  ,in  a  Ayi^ 
glajjs*,  Intfodtiee  the acidgr^dualiy,  and  stli*  t|?e;inixtui:e  till  th'ey^ 
a<^^ii8iyly€ld,'aiid'hoeli&rvescence' appears,,  taking  care  ttet  thiea 
add%ittetusedrhv*^xde9s,  whichis  know»by  its  .ch'^giig;;^  inSfl-. 
siioili*  oCllfHi^  or  red  calrtmge-leayed  to.  rea;  jN6te  exacay'thei 
q«aiftttt)r-of  aei^'used,;  and  ^make  a  nne^i^e  containing  ten  gr^iixs^:] 
ld(s>  -which^is  easily  done  by  a  glass  tubeand^a  &i&..  If  "thts^  sue'- . 
^eed  A¥^ly  a  quantity-  o£ ; the  aairi^  may  be  procured , and  'kept  Iji;; 
cte9& Vessel^/'    '     '  -    '    -         '       "  ''  ,      ^"' 

The  bottles  to  be  used,  sboulcl  be  previously;  ftn-ni^b^dJwitiK* 
cn^ft^y'^atno  time  may  be  lost  after  the  acid  is.  introduced  i  and 
they  should  remaifr  on  their-sides,  that  no  ^as  may  escape.    TOe^ 
magnesia  should  be  iti  fh^e  powder,  to  dissolve  more  ]rep|lily. 
T|)e  soda:^hould  not  be  so,  as  by  its  slcrw\^olution  the  magnesia 
^ill  meet  th^^  acid  in„a  moc^,' active  state.     Byj.ot^i^Yiqgt  ihmtf\ 
p|s^c^tio{i|{,  a  bottle  of  the^waten  nsay^be  fnade  ready  fc^^utev^ia 
l^s  th^n^^  niinQte..    I|  will; k^^pi well:  slmkft.th^  .)K>t(J^.}beik|f^T 
it  is  opened,  as  the  iron  precipitaties  in  part. 

The  strength  of  tbe^ water  may^b^e^ily;va0ed,by.altfS|if)g^4H3 
quantities  of  the  materials,  obse^vipg  ^thqiJfelativ^  pfpp^r:tion  of 
the  acid_tq  the  carbonates. 
"  Foj:  fi  pmt  bottle^  the  quantities ;  ^re,  ^ 

Carbonate  of  soda       -    -^-«.--80  grains, 

w- .-—  of  juagtif^ia.,    -     -.    -  ,  40  dittOt,, 

Sulphuret  pf  iro\ir  -     -     -     -•,  -       2/^iUq,,      '       '  ^. 
'l^s  is  a  fii31;do?e  for  anadulv.and  mpr^tt^i^  should  b^  taken., 
fcrt[  a  &thsiancy  dtkripg  a  course,  oif  iLis,.  watj^r.    Tb^.. .expe^sQ, of/ 
pteparJbg  a  pinl' bottle  ik  only  about  one  penpy^,. 

-  Oj^i^a/fofff.-^Thls  ap|)ears  to  b^  a.sirppleaind.economkrfme-,^ 
tliod  of  obtaining  artiftciahChQltenham  water>  apd  it  will.  pro*» 
.bably  be  connected  with  general  utility. 
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9^  tfi'.'Cl^kl'sSttmui  LeiUr^  GmU  Gas  UghH. 

W^ faavesQtiae ddubtl  wbetherthUiic^a  is  original^  ttou^ w« 
b/ no  xx^eans  irUh  fo  detrattiiom  the  merits  of  Dr.  Greene^  to 
'whose  experiments  the  public  will  be  Qiuch  iadebted  for  a  ready. 
apd  a  eheap  supply  of  this  water. 


Second  Lfltet  tm  the  jidvanidgei  rf  Coal  Gas  Light.    By  Mr* 
1:  B;  Co'oi.— ^Ai/.  Journ.  No.  gS. 

When  bo  .soldering  is  required  in  the  construction  of  the  ap* 
(mratus,  it  will  be  n;iucb  less  expensive^  and  the  saving  is  nearly 
the  same.  Mr.  Cook  has  foundi  that  one  lamp*  consumes 
ncai-ly  as  much  gas  a$[  twelve  lights  or  candles ;  hence  less  gas  if 
required,  and  it  will  be  sufficieiit  to  make  it  two  or  three  timet 
a  week.  The  process  of  making  theg^  is  so  simply  andeasy^ 
nbthing  niore  being  necessary  than  filling  the  retort  with  coal>  and 
keeping  a  iire  roundf  it,  that  a  boy,  or  the  master  of  the  shop^ 
may  attend  to  it  without  neglecting  other  business^ 

Mr.  Cook  reconunends  the  use  of  the  patent  lead  pipes  of  three 
qnarters  of  an  inch  in  diameter,  in  preference,  to  oldgon-bamels. 
•The  advantage  attending  gun-barrels  dicf  not  answer  His  expecta- 
tion; being  in  short  lengths,  the  soldering  places  wece  many,  ioA 
if  they  are  not  quite  aii'^tight,  the  gas  escapes,  and  a4isagreeable 
smell  is  produced.  Xead  pipes  may  be  easily  bent,  :4nd  as  tb^ 
have  fewer  joinings,  tlxey  are  made  air-tight  with  le^  difficulty. 
They  are  easily  removed,  and  when  worn  out,  may  be  sold  for  % 
gi»eat  pert  of  their  original  ,cost. 

The  following  statement  (when  lights  are  only  used  l^enty  - 
weeks  in  the  year)  may  be  considered  as  generally  true :    ^ 
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Mr;  Cook*  has  only  calculated  oh  the  saving  of  twenty  candles ; 
h\ore  may  be  lighted  witli  only  the  additional  e:^nse  of  a'littls 
.    n^re  coals,     11  25  or  30  candles  were  used,^  the  advanta^. 
would  be^  greater.     In  the  above  statement,  however,  it  is  suf« 
;  ^iently,  demonstrated. 

.    '.  Mr.  Cook  states,  in  reference  to  an  ojbjection,  that  the  smell 
.   occasioned  by  the  gas^  far  from  being  injurious  to  the  health,  ^ 
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raUier  tends  to  preserve  it^  by^destroyitig  coata^Qp  and  pii|ifyJB2. 
tdetilr/  and  he.  attributes  the  pretention  of  4iiease^  vn  0^r  1^^ 
maouiBCturihg  towns  to  the  smoke  of  <Joalfe, '  .^  r         ^    , 

-  Ofe^r!>a/io>w.--7-Tnfofmatio|i  of  tKis  kind  has  lojig  been  wanted, 
and  ibbse  witp  have  made  tlie  greatest  bustle  on  'fli^..  woutfeTfui 
advantages-attending  the  use  of  th^  gas  Jights,  ha^^e  *»p  this  , 
respect  been  most  deficient.  The  "statement  of  Mt,  Cook  clearljf 
proves  the  great  advantages  connected  with  the  use  6f  those  lights^ 
eVen  on  a  small  scale  i  as  Mt,  Murdoch  had  before  giveti  us  ^ 
statement  6n  a  much  xnoVe  exteilsive  pkh^  which  may  be  fowd  ii} 
our  last  volume..  ......;  .   ^ 


Silfe 


Me^vilk  of  Bome  Rsperimenis  on  the .  DistiUaHon  of  miribus  vege^- 
talifi  ani  w^mal  Substances  in  ihe  dry   tt^y.    By  >Dkii^ 
.    MusHKT,  EBq.-^PkU.Mag.JSBi.  Jt29i  130.' 

* '  Thk'se  experiments  appear  to  have  been  ios^tutedfor  the  p.ur;» 
pose  of  ascertaining  the  quantity  of  volatile  and  carbonaceous 
matter  contained  in  various  vegetable  and  animal  substances  $  the 
distillaticMi  of  them  was  continued  till  every  tliihe  that  was  volatile 
was  carried  oyer.  A$  the  phenomena  attending,  tfie  twelve  first  are 
very  ^ieafly  the  same,  the  residual  charcoal  diJlfering  but  little  in 
its  appearance,  always  caking,  of  a  greater  bulk  than  the  sub- 
stance from  which  it  Was  derived,  *  arid  varying*  principally'  ip. 
.colour,  we  shall  only  note  the  proportions  of  the  volatile  and  car- 
1)onacedus  matter  of  which  tliey  were  composed....  In  each  expe- 
rin\ent,  100  grains  .of  the  subject  were  to  be.eiriployed.  Raw 
sugar  contained  85.9  volatile  matter  and  14.1  oxide  of  carbon. 
— Loaf  sugar  contained  85.26  vol.  matter  and  14.74  ox.of  carb. 
—White  silk  stuff  contained  6q  vol.  matter  and  31  ox.  of  jcarl?.~ 
Pure  white-  wool  contained  7o.|  1  vol.  matter  and' 23*89  o;c.  of 
carb.  —  Very  clean  rice  contained  S2i5  volatile  matter  and 
17.5  ox.  of  carb, — Well-dried  barley  contained  3l  vol..  matter  and- 
19  ox.  of  carb. — Core  of  an  egg  dried  to  the  consistency  of  a 
horse's  hoof  contained  93.7  vol.  matter  and  ^6.3  qx.  of  barb.^i-^ - 
Qoose  feathers  contained  po  vol.  matter  and  10  ox,  of  carb.-^ 
Coik  contained  84  vol.  matter  and  l6  ox.  of  carb,— Horse-hoof 
contained  86  vol.  matter  and  i3  oX.  of  carb. — White  horse-hair 
contained  81  vol.  matter  and  19  ox.  of  carb. — Black  horse-hair 
contained  81  vol.  matter  and  19  ox.  of  carb. — ^The  mane  of  the 
^  same  horse  afforded  74.86  vol.  matter  and  25. H  ox*  of  caH>on. 

The  substances  operated  upon  in  the  following  experiments 
afforded  a  coal  that  retaineil  the  natural  form  of  the  body. 

Swedish  turnips  and  their  skin  afforded  96  of  vol.  matter  and  4 
ox.  of  carb. — Potatoe  afforded  ^83  vol.  matter  and  5.17  px»' 
of  carb.— Garden -beai^s  afforded '87.8  vol.  matter  and  li.2'  ox^ 

wo.  10,*— vol.,  v.  o 
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§B  ji^f.'^lkshefs^J^ei^enU  ori  vegetable  and  dhimdtSulslances. 

i(^'cyb,-^Cbtiim6n€ie\d'^as  afforded  SO  vol.  matter  and  liO  ox.  of 
lrfb:-^Oats  'deprived  of  ^their  husks  afforded  79-16  vol.  mattei: 
and  20.84  ox.  of  carb' — Flax  afforded  79-^6  vol.  matter  anH 
ljp.84  ox.  of  C;^rb.-r-Cott<^.  <ioth  jcil  bleacbed  ajPfo^ded  8^15 
Vol.  matter  atid  14.84  ox.  ofcarb.— English  apple  afforded  9(5,77 
Vol.  matter  .and  3.23  ox.of,  q^rb. — Cinnamoa  afforded  yGvoh 
matter  and;24  ox.'of  carb.— Swb^t  alnionds  afforded  86^25  v^. 
itiatt6r^and  1375  ox.  of  carb. — ^Bitter  almonds  a^fforded  86.do 
Vol.  matter  and  li9.34  ox.  of  cajb.— Black  pepper.  aifBrde07,9I 
Vol.  matter. and  'l2.0g  ox.  of  "carb,- — Fipe  blajck  tea  afforded 
lB9.l6  vol.  matter  and  30.^4  ox.  of  cafbi  —  Gunpowder  tea 
tiffi>rdei!  6?^  vol.  matter  and  32.5  ox.  of  carb.— Coffee-beans 
affor4e4  gl  J^  3^  wmk  and  18.75  ox.  of  carb.  ^Tfaef^esidoad 
coal  was  salt  to  the  taste. — Dutch  cheese  afforded  82.22  vol. 
aoatterand  17.76-ox.  of  dilrb.  The  cdal  ^s  ^alt  to  the  ifiist'e^  aidl 
emitosd  during  lit  distillatk)n  strong  furhes  of  fiftu^atk^acrd. — 
Scotch  cheese  (builldp)«afl%>rd6d.9UTO  vol.  mattef  and  8;3I4  -ox. 
of  carb.  The  residual  coal  was  not  as  salt  as  the  last. — ;Cheshire 
"iJieese  ^ffotderd  J53  vol.  matter  and  15  ox.  of  carb.  .iTie  coal  had 
^  trace  of'^t. 

Theibllbwing  cxperini^nts  are  selected  from  a  variety  madej  on 
Animal  siibswndei*.' 

'  ^Beef  affordfed/97  "^^I-  ^natter  arid  3  ox.  of  carb.— fet  of  thesanoe 
*beef  afforded  99.29  vol.  mdtter  and  0.79  ox.  of  carb, -^Mutton 
^ffbrded95.74  vol.  matter  and '4.28  ox.  of  carb.— Fat  afforded 
*§9  vol.  matter  arid  1  ox.  of  carb .-^Veal  afforded  9^.47  vol.  matter 
'arid  '3.53  ox .  of  carb:—  Lein  poi-k'  afforded  94.03  vol.  matter  and 
^S'.QTas.,  of  6arbr— A  toad  laffbrdfed  94.40  vol.' matter,  1.26  lime, 
*^nd,4:34  dx.  of  <^arb.— White  silails  afforded  93.82  vol.  matter 
■imd  '6.li3  ox.'iof  ^carb:«-^!Bli6k  sriails  afforded '92. 15' vol.  matter 
*Virid'/.85  bx/\of'd^b.— aeidfe'^  i^ahh-wo^^  afforded  67  vd. 
Tftatter  and  13*  bx.  of  fcirbon  mijted  with  earth. 
'""'  Mr.  Mushet  Ob^i'ves,  it  is  '^  Very  'probable'  fr<5nnj'  these  experi- 
*t]^euts  that  e^vetyahirilal^ubsf^fce  contains  a  "portion  of  carbon, 
^^and'that  many  lOSe  their  cafbbri 'whilst' burning,  by  a  considerable 
•part  of  it  being  held  in  solution, ^arid  carried  off  with  Ihe'hydro- 
•^che.  He  ascribes  the  differerit  af)peafa'nces  6f  the  oxide  if 
'^'Carbon,  to  the' different  exUtVri^g  states  of  the  oxides,  or  to^ 
^Ke'decbiDposition'of  the  hydr<5caiT)onate  which  most  ofthem 
•contain.  '  * 


Ohen'aihns.^-ii^hGse  laborious  experimisrits  pfove  aothiug  but 
[  'whAt  was  well  Known  before.     We  do  not  Vant  to'  be  informed 

Ujat  vegt*table  and  anittjal  sribstanbes  contain'  volatile  *Urid  id^;fb6- 
"  n'apous  matter  J  Hve  Svant  acctit-^te  analyses,  which  ean  never  be 
•^l>ected,-nor  the  science  ever  promoted,  by  ekperlrhents,  Vhich, 

'wiule  they  aim  at  every  thing,*  in  reality  effect  nothing. 
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•  Sioo9.the  aQCHrate  c^riodif^V^  of.  l^es^rs^.  Alk«  ^^^,  ^7^ 
cbarcoal  caii  po  Igtnger  bo^  co.i^sl^red  a^  zjx  oaiLide  o^  carl^ ;  't||| 
term  is  tb^efpf^  ioiproper,    * 

«•%.■■■       i  I-  I     .1  I  ■        ■  '      ■      •  -Ji 

MatperiwmU^t^iativi'to  Cook  und^  Oohes  obitdned  fnm   ffb^  anA 
Pit-coal.  By  Mt*.  DAViftMimiik'^.-^PAi/.  iM^  Nos.  127, 128.^ 

.  C^iita^coApL  is.  ^q  ox^de  of  paro  ct^boD> ,  or  dianopDcl  mih^ 
<^&rt4^poi^i9^  o£  t^xyge;^.  |t  i^  fuspished  ^nVariQU5,*propQrtiaM 
hy  v^^^bl^andaoifl^  sab&^ac;^-3  in  pit-oos^U  {^uinb^gQ^  ^d4 
some  other  intne^js,  it  if  ga(iu^i;v^  in  suU  grater  Pf?9portioi;itJ^ 
4a  arg^Qic  bodies,^  . 

Some  oxides  probably  contain  30  to  50  per  cent,  f  of  oxyji^^n  }}  ^ 

Th^  quantity  of  o^g<Bt^  h^  oot  i^dee^  l>^^  ^i^ctly  iay^ti- 
gated^  out  a  i^tty  cojxect  ^sti^i^t^  cofiy  l^  ^r^4  ^X  ^^^fiMf 
son  of  their  carlK)natiDg  eQectf. 

.  Soaie  have  thought  that  t^e  qxi^e  pf  d^rnon^  i§  for{i)f4  hy 
Qxygea  liberated  from  ^q  a^pspber^*  o|f  ^oipa '  ^urr^i^i^og 
^pdws :  this; '  proba[b}j  tak^  pl^c^  in  some  degree,  so  t|m(  (^rbi;^ 
naceoua  mat^rr  pr^i«d  in  cont<i^  ^ith  atm9^hei;i9  ai^  is^  «Qt  99 
)iifl^  deoxj^itiatfd  in  c)o$e  v.i^^s.    I|il^f^ 

faln«  hovQvi^i  t)iat  tl^e  q^4^  Pf^P^'^4 1^  ^^^  vessels  i^  Of^^r 
terially  altered  as  to  colour  and  general  appearaocei  m>r  4o9f .  1^ 
fj^i.st.ii3  s|  statf  9f  4^i^|»^fCi]^|.  1)0.  4^terioration  I  ^u{  i^  capbo* 
ftating  effects  are  increased^  ^Pi/it  appfqaches  nearer  to.  the  st^tf^ 
}^  di«i/m>i^4  V  tV>3  sei^ps  to  arise  in  s^me  ipeaaure  from  the  o^dft, 
at  a  high  t8ii[^r^tu^y  t^x^dizing  itsqlf^  and  becoupiog  (e^s'cooi^ 
^ustibku      .       ' 

til  a' heat  of  l60^  or  I/O*-  W^e^ood,  t}ie  oxide,  especi^ 
if  in  powdter^  becomes  dens^r^  find  its  black  colour  assumes  m 
uncoma^on  depth  of  lustre ;  but  as  its  tendency  to  deoxidate  w^l 
du)Bit^h  In-  the  ratio  of  it^  conlinuaDce>  v^nless  soma  new  %efioa 
bj9  ^xcif^d  by  increase  i^  tj^mperature.  alteration  of  affipitj;^  U^ 
there  is  little  hope  of  proceeding  any  further  than  the  fof^naXjoo  oCu 
highly  in^u^bustib^coa). 

In  cheir  origin^  sb^e,  wood  afid  pit-coal  appe^  to  be  4U.|> 
charged  with  oxygen,  which  is  partly  carried  ool  in  burnioK*  In 
the  open  air  more  of  the  original  oxygen  remains  iSxod^  bat  in 
cloii&  vei^ielg  th^  portico  of  carbon  that  w^uld  hpe  b^n  can*ied 
^  by  th^  ext^roa^  air>  is  cpn^bined  with  the  original  Ofygpn^  ^ 
that  th^  oxide  is  left  in  ^  state  of  comparatiye  purity. 

All  oxides  of  carbon,  even  the  dianQOD4  itself^  contain  foreign 
.^^Ml^ria  th9»  state  of  ewths  or  salts.  Thua  o&ide  £i.  e.  diaicoalj 
^  l|C^U^t<*WPod  comMn^  3.959  p^  cent.  (^  ashes;  of  elm,  3.3} 
^  b9^«  4*^i  of  Scotch  &r,  %.g  \  of  beech,  4.8  y  of  AoQ^i- 
can  maples  3.*$6|  ^  P94hc{g^jj  ^M&\   of  sallow,  6.135;  ^ 
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SdO    Mr.  Mushefs  £xpefimenii  rehthe  io  Codk  aniX^otts. 

fiUt,  1.8;  ofl^dfniim,  4  8;  6t o^li,  l.SflSj  of  ash,  4.273 1  of 
tefchr,  lasopv  of  sjrcittiore,  5.406;  ofliirte,  3,679. 

The'  coals  Yottnd  in  the  extensive  cod  country  about  Gla^go^, 
tre  divided  into  five  workable  measures,  known  by  various  local 
nproesj  but  the  same  measure  always  contains  two,  and  not  un- 
frequently  four  di^rent  qualities  of  coals :  it  is  therefore  better 
to  class  cc3qU  accordilig  to  the^e  various  qualities. 

Soft  coals,  not  caking  and  leaving  a  white  ash,  are  called  com- 
feis«ary  coal,  upper  coal,  double  co^l,  &c.  The  oidde  of  these 
h6^h  or  their  cokes,  contained  from  2.8  to  4.05  per  cent,  of  ashes. 

Soft  coals,  not  caking,  and  le^^ving  a  red  asK  are  frequently 
t^en  from  the  same  measure,  and  even'  in  contact  with  the  former, 
ll^e  oxide  of  these  coals  contained  from  25.5  to  37.15  per  ceot^ 
or  aslies. 

Soft  caking  coarls  generally  leave  a  re6y  or  brownfeh  i^  ash. 
Those  fbiind  in  Yorkshire- yield  the  whitish  asli,  and  their  oxide 
contained  from  2.55  to  8.15  per  cent,  of  those  ashes. 
*  Soft  caking  Coals  leaving  an  ash  of  a;iy  intermediate  shade  be* 
"tween  a  light  ochrey  brown  and  a  deep  red  brown,  contain  still 
more  ash.  The  Newcastle  and  Sunderland  coals  are  chiefly  of 
^his  description.  The  oxides  contain  from  2.85  to  34.63  per  dent, 
"bf  ash ;  the  propoition  of  the  latter  being  greater  as  the  colour  of 
the  ash  was  deeper.  One  specimen  of  oxide  jMded  48.50  pet 
eeht.  of  sulphnret  of  coal  and  bitumien. 

'  Mixed  coals  are  in  general  less  dissimilar  from  each  oth^r,  atid 
'their  ash  is  in  common  of  a  less  specific  gravity  thau  that  of  other 
coals,  and  varies  from  a  blueish  white  to  a  primrose  cokmr. 
llieir  oxides  yielded  from  1.25  to  7-^  P^  cent,  of  ashes. 

Hard  coals  may  be  divided  into  three  varieties,  viz.  ctodle  ot 
cannelcoal,  hard  coal,  and  stony  hard. 

'Tlie  oxides  of  candle  coal  yielded  from  7.54  to  41.75  per  ceiit« 
t)f  pure  white  ashes. 

'  The  oxides  of  hard  coal  are  considerably  dense,  atid  yield  fWmi 
^>8  to  12.12  per  cent,  of  ashes,  which  were  generally  of  a  pure 
*vite4e  colour  .\ 

Stony  hai^  xoal  yields  after  combustion  $  white  stoUe  covered 
'\yith  very  fine  white  ashes.  The  coke  contained  from  15.75'  to 
"51  .Qjiger  cent,  of  ashes. 

•'  t)l;servation^ i'^The  experiments  lately  made  by  Mr.  Davy  hjtire 
'^hewn  that  charcoal  and  cokes  are  not  oxides  of  carbon,  ^  here 

denominated  by  Mr.  Mushet,  but  that  they  are  hydrpgorets  of 

"hiat  substance. 

Mr.  Mushet  does  not  notice  the  experiments  of  Messrs.  Aileii 

audPepys,  which  shew  that  ciiarcoal  and  cokes  are  not  oxides  ofcaf- 
.baBa$  stated  by  Mr.  Mushet,  bdtthat  they  require  nearly  the  samre 
*ijt«iiitity  of  oxygen  for  their  combustion  as  the  diamond.  > 

.*•    Mr. 'Davy's- recent  experiments  seein-to  warrant  the  conckrsioa 
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Aat-thedifimbha  is  not  asiinple  substance  j  tut,  that  it  cohtain* 
*'  foreign  matter  in  the  state  of  earths  or  salts,"  ns  Mr.  Mushet 
aflRrms,  is  a-mere  as^mptibh,  unsupported  by  a  singld  fact* 
•  It  is  well  kno\Vn  that  the  ashes  of  vegetables  afford  earthy  ^ni 
saline  matter,  but  this  is  no  proof  that  their  carbouacebus  priB»* 
dple  contains  these  sub^ances. 


jBxperlments    on  various  Earths,  undertaken  with   th^    Vietu  [ef    ' 
.    ascertaining   whether /they  are  mciaUic   Oxides*      By  Dav.id 
.   MusHET,  Esq.-^Phil,  Magi  iVb,  130.  , 

•  Mr.  Mvishet  about  eight  years  ago  was  (engaged  in  a  serfes  of 
Experiments -^to  metallize  the  earths  5  and  although  he  repeated    * 
them  several  timesi  he  t)btained  tio  perfecft  results. 

His  first  experiments  were  made  with  pare  earths,  clay,  silex;    '^ 
fime, 'barytes,  and  strontian;  and  considering  them  as  metallic 
oxides,  he  attempted  to  reduce  them  by  long  cement&ticn,  and  by 
cx^stng  them  .to  a  strong  heat  imbedded  in  charcoal.     He  found    ' 
tliat  clay  and  silex,  when  fc^ed  from  charcoal,  were  infusible  in   • 
fee  highest  heat  that  tould  be  urged  in  a  wind  furnace,    fiatytes,    ' 
lime,  and  strontian^^ntered  into  fusion  with  various  proportions* 
*f  i:harc6ali  bot  they  did  not,  like  iron  ore,  when  treated  in  the    ' 
*ame  way,  lose  any  of  their  wfeight.     The  glasses  they  afforded 
Were  either  white,  opake,  brown,  or '  black.      Barytes]  was  the 
only  t)ne  which  appeared  to  have  utidergone  any  cliangcj  on  the 
Surfed  of  its*  glass  there  constantly  appeared  a  pellicle  strongly 
^Ikalin^.     Prom  Mr.  Davy's  late  discoveries  he  was  afterwards 
led.to  panel udetliat  this  pellicle  was  barytium,  which,  by  attract- 
ing oxygen  from  the  atmosphere,  had  returned  to  an  alkaline 
(Barth^ 

Mr.  Mushet  some  time  afterwards  found  that  those  glasses 
Which  he  had  kid  {(side  for  further  examination,  were  converted 
Into  a  fine  powder,  and  that  rlie  same  thing  had  happened  to  a 
"glas5  of  manganese  5  hence  he  infers,  that  in  the  original  experi* 
ment  adeoxidation  had  taken  place,  and  that  the  present  ef&ct  / 
had  been  produced  by  a  reassumption  of  oxygen. 

•  This  phenomenon  induced  him  to  make  a  set  of  comparative 
experiments  by  fusing  pare  maUeable  iron  with  the  different 
-earthfif,  in  ord€>r  to  ascertain  the  quantity  of  oxygen  that  the 
iron  would  absorb,  and  hence  obtain  a  knowledge  of  the  cbm*> 
parative  quantity  of  oxygen  contained  in  each  of  the  earths. 

1.  Two  Inindred  gfains  of  calcareous  earth  (very  pure  Paris 
wWte)  deprived  of  its  carbonic  acid,  were  bfought  into  perfect 
fusion  with  50  grains  <rf  iron, filings:  a  black  glass  was  produced 
of  a  deep  jetty-  lustre.  T^o  finely  polished  spherules  of  metal 
were  obtained,  weighing  12  grains — ^loss  by  oxidation  38  grains 
«r  7^  per  cent.  FKty  grains  ^  the  saaie  irdn  were  fused  'per  je 
10  ten  minutes,  the  button  formed  weighed  471  grains--dpss  only 
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IQH  Mr.  fiS/uiefs, ExpenrnwUm fOft^iM^ &r£fcr. 

74  p^Jt  cent.    QxictatioM  in  coaseque^ce  of  the  cafcMpaops 

W^mXy  JO  per  cent.  more. 

2.  lu  tbu  saoie  process  barvtes  being  sUfbfilUiAted  for  lim^  ^bfo. 
Musbc^  tvimd  tbat  100  grains  of  bary^es  oxidated  41^  grains  of 
Iron,  wher4.as  calcareous  earth  only  oxidated  IQ  grains. 

In  icvernl  similar  experiments  on  tbe  earths^  ai^  on  other 
bodies,  Mr,  M.  conceived tliat  barytes  contained  either  a  greater 
quantity  of  oxygen^  or  gave  it  oni  to  iron  with  the  gseatest  isudlttyi 
Hence  be  tixed  upon  it  as  thp  best  subject  for  the  next  experiment. 

One  hundred  grains  of  pure  bar3rte8  were  fused  with  200  of 
iron- stone  :vnd  20  of  charcoal  (the  iron-stone  was  Used  for  the 
purpose  ot  depriving  the -pelKde;  ftnrmed  on  the  snrfabe  of  the* 
j^Aiy&f  of  iti  oxygen  by  tlie  means  of  a  second  affinity).  A  hot- 
ton  of  Aroii  was  found  weighing  33  grains  j  this  was  .sUrroaa4e4 
hy  a  bkick  glass  which  contained  noba^ytiumj  its  surface  wa^ 
covared  with  a  metallic  crui>t,  crystallized  in  small  concentric 
Iddil,  inclinuigto  a  brownish  silvery  colo^f ;  ii  brightened  a  lUtliq 
under  tlic  hie.  It  had  a  metallic  appearance,  and  was^superic^  f% 
any  tif  Uii^  former  rei>ults  in  respect  of  continuity  of  gs^ifi^^^ 

Two  Luiulicd  and  eiglity  grains  of  an  ore.  of  iron  composed  o£ 
9^  parts  ui  iron  with  wlpch  a  little  oxygen  >va&  CQmbioed»«nd  IQ 
pari!)  of  Umi:,  were  fused  togetl^er^  the.  result  waiS  a  double  stratpa^ 
of  reguliiit^  matter^  tlie  upper  of  which  was  more  I:petallip.tlM^)^ 
the  lo\ver.  The  button  of  iron  was  covered  on  iu  upper  s^uriact 
with  ^  silvery  white  circle,  delicately  crystallized  in  the  staiTJi^ 
form  pecuiiMr  to  the  barytium;  and  because  Mr,  M.  had.  n^ei* 
9een  ^U  betore,  he  was  led  to  believe  that  it  was.  an  alloy  of  t]p^ 
iron  aLul  uf  the  metal  of  barytes.  In  this  experiment  97-^^^  of 
iron  were  oxidated  by  280  grains  of  barytes. 

Mr,  Mushet  has  not  been  able  to  ascertain  any  thing  deci^vf 
re^l^ectiiig  ,^ilex  and  clay  considered  as  n^tallic  oxides.  He  does 
not  thiiik  from  his  experiments  tbat  they  are  in  the  most  distmit 
manner  allied  iQ  the  other  three  eartlis,  though  tliey.may  be  mpf% 
skin  to  cacii  other.  He  concludes  his  commimication  in  these 
cxtraardin.'iry  words  :  "  It  is  possible  that  silex  may  proye  to  l|f 
clay  completely  deprived  (or  nearly  so)  of  all  its  mpi&ture,,  Or, 
in  other  ^^  ord^,  that  clay,  by  fi^e  or  other  patural  processes,  be^* 
comes  oxygenated/ tQ  si^  an  extent  as  to  conyi^rt  it  iptp  what  w^ 
call  silex.  May  clay  not  prove  to  be  wat^  ^ipd  oxygen^-  aa4 
•ilex,  thiii  oxygen  without  water?"  ,     ,     >        ' 

0Z'j^x?a^/»3nj.— We  have  only  ^elected.  ^  few  of  the  numefous 
cjCperini^ntg  of  I|ilx;..  Mushet,  a^  ^p^^l^ens  pf  the  rest,  .for  U 
would,  we  fear,  pnlv  the  tlie  patience  «^  our  re^ider  to  peruse 
Experiments  which  Mx,  id-  himself  confesses  led  to  nothing  lik« 
a  perfect  result.  Indeed  the  motive  which  induced  Mr.  Miiish^t 
lo  publlsli  these .  experiments  w^  ^udabie :  he  wished,  ^o  ^eteic 
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AA^Is  li^lHn  f^timimg  a  eourc^  ntifhtdb,  '4h6ug!i  ^ttt^ndc^'iMlfeteiuift 
Hbdur/WM  prddacti  vie  ^  little' redl  advantage.       ;  •>■ 

*' 'A.tndttg  the -pure  earths 'Mr.  M.  notices^  <//ety  ^ ''W6  snppctee^ 
IfKe^fis  whftc  in  the  modern  nomenclnttire  is  termed  iUmAne6t 
th^^piire  earth  of  clay,  for  clay  Is  certtririly  a  heterqg^tiiscMs'tfdl^: 
:*'V%tandot  conceive  what  cooM  liai!«i»dnced  Mr.M/'frvefy 
singular  and  extraordiniifry  hypotheses  relative  to  the  t)^t^>^ 
diy  (qu,  alamihe>)  andViiex.  Wfe  «ee  no  fi^a^oh' to  6d^t  an 
«jphiion  *which  is  opposed  td  all  experitheots;  to  dil  ^trAlogies^axifl 
which  can  only  be  regarded  as  vague  Mnd  i^e 'Speculation. 


i=*: 
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Cntk^  bifference  letween  the  Produds  ohudned'hy  DistiffaAm  \^ 
recent  arid  of  dried  Pegeidbles.    IBy  Afr.GAtu^aN.-^i'^,  i^* 

•WriEN  t!ieYecent*ft«nestif  vegetab1eff«re*e3Cposedto-*^lowW^-. 
]gWeof^at,  Aef-uiMi^go  sensible  changes ;  their  bttlk'^nttdh 
diimnished,  -their  cdoor less  vhridj  if  il»ey have  anyTr&^rtm<*e/ft 
Is  eitlier  impaired  or  destroyed  3  and  they  lose  considerable}' wejgbt. 
ITiese'thanges  diiefly  depend  on  the^eraporlation  ^BtfStwi^ 
%ftOisttire, '  dbsipation  of  the  aroma,  and  loss«bf  a  portion  of  ^fte 
volatile  or  essential  oil.  Some  practical  operators  contend,  ^hat 
^9*  last  effect  ibes  not  take  place,  and  tbut  dried  vegetaUBa'i6ir* 
Hish  'more  essential  oil  by  distillation^  than  when  in  a  rec^lf 
^*tite;  .  ' 

'  Mr.  Garden  states,  that  It  is  not  his  intention  to  combat  Jtbis 
'bpinibn,  or  to  jgive  any  detail  relafive  to  the  chemical  nature  of 
vegetable  bodies,  but  simply  to  notice  a  fact  which  he  has  lateljr 
'iolwenrfed. 

.  ^AqnaikitjKof  the'djfed  feaines-of  pepperniiiit  fmwMtt'p^rfr^ 
Nvhich  had  been  kept  in 'WliH-closa*  casks  <for'Heariytway(5ars, 
'and appantently^  good'ipreservation,  wefe-^txposed^ta'^MHIatkAi 
*^lth' a  vi«^«r  to*  bbtain^ttte-essentfal-oil.    ^•cOBfiwon**ti!r,"^ilH^^ 

connecting  refrigeratory,  was  used,  and  the,  prbdatts*reodtdd4b 
^n  Italian  recipient,  tn^ally  emplby^d  toobtahi  the  lifter  es- 
-sfential  oils.  When  a  quantity  6if  the  fltffd  had  ^istiDW,*<tfld 
•What  remained  tasted  Httle  of  the  plaht,  the  process  wa^'stimped. 
^The"  essential  oil  prbdnced  was  very^ittle,  though  nedilytbtly 
^]^ttds'of  leaves  were'Tiscd.  ,  ^ 

^The  ikilure  of  this  «xperimcJnt 'Was  supposed  to^have  bem' 
.*6^hg"to  some  mismanagemeiu.  'It  t^' again  repeated  tMiarri- 

milar qnkntity idf tHe^eaves;  and et^'precautiontised ta*ens«re 
'fiwicess.  The  tptaiiWty,  however, -^jras- iiearl3r-asin"'the'-6ther 
*^foees8  5  *toid^et^  frfibsfe4juentdistHlatibns*«eem  torjuove,  ^ti&t 
wy  pUmts^do  not^ftifftish  so  iimch  eaScntiaJ  oil'a«%ben*iTra*iecciit 
^:«ate.  ^ 

^  Ifi^  theseiopemldnrlfeeiateftctettcy  6(4*^^ 

balanced  by  a  considerable  quantity  of  water;*  M|{lriy  ittipt^MAd 
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(04-  Mr.  FArey  on  tkt  Distribulm  of  fossil  Coal/ 

vidi  tbe;tgsi;e  andflarour  of. the  plant  Tbis  circumstaiicr  i 
to  warrant  the  preeumptioini  that  ihq  herb,  though  ^oufin«d  12^ 
the..c96k8  so  long,  had  not  suffered  50  mucli  deterioratioo  as  (he 
deiici^y.  of  oil  indicates  j  for  tbpugh  the  essential- oil. did  o/^ 
app^^^r  in  an  uncooibined  stdte,  it  probably  underwent  some  mo^ 
difiqalicms  .which  rendered  it  more  soluble,  and ,  hence  the  jn- 
<:rea8ed  quantity  of  highly  inapregoatied  water.  .  • 

The  addition  of  minute  quantities  of  ajk^aline  iob^tapces  has- 
been  said  to  assist  the  separation. of  volatUe  oils  £rpm  theii:.  bases. 
This,  however,  was  tried  without  effect. . 


•  "OfcwfWBfnwj.^— Trhcqtrantity  of  es%QQtiai  ^oil'oiHsiiiieii  *b^  tiiC''- 
distillation  of  vegetable^  seems  to  depend  on  the  temperature  tp 
which  they  are,  exposed.    In  general,  !t  should  scarcely  exceed 
the  boiling  point  ot  water. 

The  results  in  these  experiments  are  such  as  might  naturally  be 
e»pecte4.:  for  vegetables  in  the  act  of  drying  undergo  partia) de- 
composition, and  the  loss  of  the  principles  essential  to  the  fouof? 
.tion  j^f  oil  must  Qecessari^  be  connected  witb  a  diminutioa  of  .^ 
quantity  obtained, 
.  The  opinjon  that  dijed  vegetables  furnish  more  oils  than  when 
in.  their  recent  state^  appear :>  to  be  inconsistent  with  9,knowledgp. 
of  chemical  physiology. 

On  the' supposed  universal  Distribution  of  fossil  Coal,  in  Reply  to 
Mr.  jB.  Cook ',  and  on  the  Nature  and  Situation  of  ike  extrd- 
neous  Fossil  (BelemniteJ ,     By  Mr.  John  Faket. ^^Philosophicd. 
.   Journal,  jVo.  96; 

Mb.  B.  Cook  asserted  in  a  former  communication  (see  o^r 
last  volunse,  p.  43Q),  that  fossil  coal  might  be  foui^d  almost  every 
whisre  in  this  country. :,  Mr.  Farey  considers  this  statement  as  er- 
roneous^ and  observes  that  the  opinion  has  caused  the  useless  ejnr 
.pendUuF^  of  large  sunas  of  money  i  he  instances  a  recent  pose  of 
this  kind  in  Sussex.  . 

Coals  are  only  fouji^d  in /particular  districts.  There  is  one 
passing  from  Somersetshire,  jdirough  Gloucestershire,  Warwick- 
ftbire,  I^estershice,  Nottinghamshire,  l)erby shire,  Yorkshire, 
.  9nd  Durham.  Some  extensive  strata  also  occur  to  the  westward  ^ 
and  riorthward  of  this  line  •  but  to  the  eastward  or  southward  of 
tbis  line  no  co^l  haf  .^verbeen  discovered  at  practicable  mining 
*  depths,  tlbough  speculators,  by  coufounding  bitumin^ted  w^^  • 
with  fossil  co^l,  have  in  this  rpspect  ofteiv  been  deceived. 

The  substance  jcaHi^d^  thunder 'pi(;k^  analysed , by  Mr.  Acton,  is 
not  a  crystal,  as  Dr.  Vft^oodward  supposed,  but  the  exuviae  of  the 
lelemnite,  an  animal  how  unknown.  It  is  often  found  among 
alluvial  matter  in  ploughed  lands,  alnd  exists  in  quantity  in  d  ch^ 
stratum  under  t^  Wd>um^  satid>  and. also  in  a  stratum; if),  the 
'  Bath  fireestoUe  hills.     .   ,    '  ' 
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Messrs,  Gax^jU^sap^  jap.a  T^^i{Afi^»:r'./((um,  de  Phys,  Nov. 
1808. 

. Jt  wasaiMiomiped^on  tbe^Ut  of  J!^n^  last, in,a  note  jet^d  to 
.iJtiuB^Iostij^^te^  fb^t,  Aa  tr^aliijg  fluoric  and  bo^actc  ,^ld,witb  tie 
Qietal  pf  .pq^ashj.  results  >y.^re  obtained^  which  sbe,wcd  tliat  tbe^ 
w-^re  cpoiposdd  of.a  corubustible  base,  wHh  oxjgen.  T^ese.  rg- 
.jeiurcbes  have  since  ,been  continued  with  still  |;reater  success. 

Boraeic  acid  may  be  decomposed,  by  heating  equal  parts  of  t^e 
.oiejtal  of  pp)^stv*.and.pare,qnf^Ued  boraeic  acid  ip  ,a  copper  tube, 
to  whjcb.  a  raercurial  pneuaiati(?  apparat,us.w9s  adapted.  The 
decopippsltipn  ;wa8  finished  in  a.few.ti^ini^t^8,^ajOter^the  tubp  had 
beconie  red. 

H^8ppn,as  tije  ^ube  was  be^ed.to  150?  Cels.  (3U'>  Fahr)  the 
4n^tui:e  bec^iqoe  ^uddeply  ignited,,  ^nd  ^  nauch  pi^loric  was  disen* 
g$y^,  tbat  ifa^glass  tube  ^MtaSjV^d,  it  was  partly  melted,  and  ^re-> 
.  ,^tt»ntly  bfpke.  .  Qply  a  few  .buhWes  of  bydrogeni  were  emitted* 
^ot  the..50th,part .  that  the  qfj^l.wottld  baye  separated  from.  ij?a- 
ipr.  ,^  oli^e  ,grey  suhfitance  AV'as  ,left,  |he  alkali  in  which  was 
if|«tvM^ted,w:ijih jMUfiatiqaqd,  and  xhep,«4jparat,ed  by, heating  watjer 
in  the  jtube. 

tfhe  jreisidual  .boraeic  radical,  iv^as  ^eeni?h,brown,  fixed,  insolu- 
ble in  water,  tastele^/  and  having  no  action  J^ppn, tincture  of  lit« 
'^ys,  xipr  ^yrpp  ofvioVets.  .Projected .with  ^^j^y muriate,  or  ni^ate 
^f,pptaiib,flinto.an  ig^it^  edible,  it  yielded  a  game^  and  produ- 
oed.horapic  acid.  This  acid  yrtts  also.Qbtaim^d^  by  treating  tjie  ra- 
.4ipalvwi(b«oitricagi^. 

Tbr/ee,4ecigriiaiipes  ,(.4J  grainai)  .of  bpxacic  radical,  >«:a8  placed 
AippHia;iiW'crucible,,bf^ted  toa  darH»red,  and  then  introduced 
juxtqajar,  ,QO(U;aining,a  .litre  (qjwrt)  of  qxygen,  standing  in  a 
4^rcur^l  t<:ougb>a  i;no,st  rapid  combipation  took  place,  and 
^nch^of  tbe^as  was  absorbed  3  but  the  <radiQil  was  not  entirely 
.Edified,  t>ecaa$e  it  first  pa$^d  tottbe  Mate  olf  a  brown  oxide,  aq4 
iheA:(be  eternal,  part  becoming  acidified,  incited  by  the  heat, 
^d.  .4e^nded  the  intjernal  iroip  the,  pxygen  ^  30  that  it  required 
leyei^al.successiye  exposures  to  oxygen,  and.  alternate  washings  ef 
.th^pxiide  with  A«arm,wateK,  to.i;eparatethe4a<:id, ^before  the  \Y|iole 
jCpuldbe.acidified.  -  . 

Tbe.pop)bv>$tipn  is^kss  i:apid  wbencomntpn:  .air  is  used  Jns^ej^ 
iPfpxMen. 

T^e  basis. oCtJie^botacic^id^is intended  io  ,be  <;alled  (bore)  bo- 
ston i  ,apd:it.;tnay  |be.  ^l^sed  .along..with^phpsphor.\is^  ;(;atb<yie, 
«jip4,anlphMr. 
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#72  the  Fluoric  Acid, — 6y  Messrs,  Gay-Lussac,  and  Then aro. 
— Joum,  de  Phys,  January^   I8O9. 

Tub  dry  fluoric  acid  gas,  disengaged  from  filiate  of  lime,  and 
melted  boradc  acid,  proditces  thick  vapours  with  every  gas,  ex- 
cept muriatic  acid  gas,  unless  they  have  been  left  for  some  time 
on  lime,  or  muriate  of  lime  to  dry  them.  If  the  gases  are  moist, 
the  mixed  gas  loses  a  few  hundredth  parts  of  its  bulk,  so  that  flu- 
oric acid  gas  is  an  excellent  test  for  the  hygrometrical  trial  of  a 
fas. 

Neither  muriatic  acid  gas,  nor  fluoric  acid  gas,  nor  probably 
ammoniacal  gas  contain  any  water,  and  therefore  they  do  not  de- 
posit any  moisture,  like  carbonic  acid  gas,  sulphurous  acid  gas, 
when  exposed  to  cold. 

It  is  probable,  that  water  has  a  stronger  affinity  for  fliioric 
acid,  than  for  the  muriatic  >  and  would  absorb  more  than  2000 
times  its  bulk  of  it.  The  water  thus  saturated,  forms  a  limpid^ 
smoking,  and  excessively  caustic  acid,  from  which  only  one  fif^A 
of  the  gas  can  be  separated  by  heat.  It  has  the  appearance  of 
sulphuric  acid,  does  not  boil  but  at,«  temperature  above  boiling 
water,  and  distils  over  in  striae,  although  it  thep  contains  16OQ 
times  its  bulk  of  gas  j  so  that  it  is  even  probable,  that  sulphuric, 
and  nitric  acid,  owe  their  liquid  form,  to  the  water  they  con^ 
tain,  and  would  form  gases  if  separated  from  it. 

The  gas,  disengaged  from  the  above  dry  n^atenals,  did  not 
absorb  any  water,  when  a  drop  of  water  was  exposed  to  a  larg^ 
quantity  of  gas  over  mercury,  so  that  it  does  not  hold  any  water, 
either  combined,  or  hygrometically.  The  experinients  ofBer- 
thollet,  the  Son  have  shewn,  that  ammoniaced  gas,  holds  nocom- 
bined  water,  and  probably  no  hygrometric  water.  Muriatic  acid 
gas  does  net  contain  hygrometric  water,  but,  as  has  been  sliewn 
by  Henry  and  Berthollet,  it  contains  combined  water.  This  mat 
indeed  be  rendered  visible,  by  passing  muriatic  acid  gas.  through 
litharge,  melted  and  reduced  to  coarse  powder.  The  water 
forms  one  fourth  of  the  weight  of  the  gas,  according  to  some  ex- 
periments, in  which  the  gas  was  combined  with  an  excess  of 
oxide  of  silver.    The  other  gases,  contain  only  hygrometric  water. 

It  is  a  very  striking  phenomenon,  that  muriatic  acid^gas  con- 
tains so  much  water,  that  when  it  is  passed  through  ignited  gud- 
barrels,  filled  with  turnings  of  iron,  it  is  totally  absorbed  by  the 
oxide,  and  forms  a  muriate.  Perhaps  hydrogen,  and  oxygen,  are 
t^o  elements  of  the  muriatic  acid,  and  do  not  exist  in  it,  in  tho 
form  of  water,  -which  is  only  formed  when  the  acid  enters  into 
combination.  It  is  certain,  that  those  muriates,  which  cannot  \m 
decomposed  by  heat,  and  contain  little,  or  no  water,  cannot  h% 
decomposed  by  thu  acid  phosphate  of  lime,  nor  by  boracic  acid  ; 
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aikl  it  is.  even  probable,  that  if  the  sulphuric  acid  was  deprived  of 
water,  it  would  not  decompose  those  muYiates. 

To  return  to  the  fluoric  gas,  it  acts  on  vegetable  substances, 
•nd  carbonizes  therd,  while  Water  is  formed.  It. forms  an  ether, 
with  alkohol,  and  immediately  blackens  the  dryest  paper,  va- 
pours being  produced.  It  has  no  action  upon  glass,  which  ap- 
peared to  arise  from  its  containing  a  large  proportion  of  boracic  acid. 

When  fluate  of  lime  is  decomposed  bj  acid  phosphate  of  lime. 
Very  little  jgas^Ts  obtained,  and  this.gas  held  in  solution,  some  sili- 
ca from  the  fluate  that  was  employed,  and  also  some  acid  phos- 
phate. When  a  siliceous  fluate  is  employed,  the  decomposition, 
is  more  rapid  than  usual. 

When  fluate  of  lime  was  decomposed  by  sulphuric  acid^  in 
leaden  vessels,  no  gas  was  obtained,  but  a  smoking  liquid,  which 
became  hot,  and  even  boiled  when  added  to  water.  It  immedi- 
ately roughened  glass,  became  very  hot,,  boiled,  and  was  reduced 
to  siliceous  gas.  Its  action  upon  the  skin,  was  excessively  rapid 
Hiid  strong  j  the  least  drop  produced  a  white  spot,  so  exceeding 
painful,  as  to  produce  febrile  symptoms,  which  afterwards  sup- 
purated. To  prevent  this  ill  effect,  a  weak  solution  of  caustic  , 
potash,  which  is  an  excellent  remedy  for  burns,  was  applied,,  as  \ 
soon  as  possible. 

A  small  quantity  of  the  metal  of  potash^  flung  into  this  acid, 
prpduc^d  a  most  violent  explosion.  By  dropping,  however,  a  , 
little  of  the  acid  upon  the  metal,  an  increase  of  temperature  took 
place,  but  the  products  could  be  collected,  which  were  hydrogen, 
fluate  of  potash,  and  water.  Of  course,  the  active  liquor,  was 
merely  fluoric  acid  and  water. 

TJie  fluoric  acid,  is  the  only  acid  that  forms  solid,  liquid,  and 
gaceous  combinations  with  different  bodies  j  which  shews  it  is 
the. strongest,  and  most  active  of  alii  It  cannot  be  obtained  quite 
pure,  therefore  a  choice  must  be  made  amongst  the  combinations 
of  that,  which  is  the  most  proper  for  the  intended  purpose.. 

Siliceous  fluoric  acid,  ought  not  to  be  employed  to  act  upon  al- 
kalies, earths,  or  metallic  oxides,  because  it  would  produce  triple 
salts.  Thus  if  ammonia  is  poured  into  acid  fluate  of  silica,  a  tri-  •. 
pie  salt  is  obtained,  which  is  almost  insoluble,  and  yet,  for  the.; 
most  part  volatile.  Muriate  of  barytes  poured  into  acid  fluate  of 
silica,  yields  after  some  time,  a  crystalline  precipitate,  .that  is  in- 
soluble in  nitric  acid,  and  might  be  mistaken  for  sulphate  of  ba- 
rytes, but;  which  is  a  fluate  of  silica — ^and — bar}'te8. 

To  decompose,  however,  the  fluoric  acid,  the  fluoric  gas  hold- 
ing boraqic  acid,^  or  rather  siliceous  fluoric  gas  ougfct  to  be  used, . 
b^use  they  do  not,  like  the  liquid  acid,  bold  any  combustible 
body  in  solution. 

The  metal  of  potash,  put  into  siliceous  fluoric  ga^,  became 
only  tarnished,  until  it  was  lieated  to  fusion,  and  then  it  burned 
very  violently,  a  large  quantity  of  the  gas  was  absorbed,  very  lit- , 
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tie  hydrogen  was  disengaged,  the  metal  disat>peared,ahdafre(fdiiAi 
brown  substance  was  left,  which  being  treated  with  Water,  difblr'- 
d^  some  hydrcM^n,  but  not  one  third  of  what  the  metfll  Wdidd 
hAve  yielded.  The  water  held  in  solution  afi  alkaline  fitlate  of 
potash,  'the  residuum  was  still  reddish  brown,  it  burned  vivfd* 
fy  a  a  low  red  heat,  emitting  a  little  acid  gas,  and  left  a  solid 
mass,  consisting  partly  6f  siliceous  duate  of  potash^  Knd  {Partly  dt 
fli!iate  of  patasb,  wDich  last  was  Separable  by  washitig.  When 
this  combustion  was  made  under  a  jar,  much  oxygen  was  absoi'- 
bed.  As  little,  or  no  hvdrogen  wHs  disengaged  during  the  COCh- 
biistion  of  the  metal  in  fluoric  gas,  either  the  flubrie  2(cld  waif  des"* 
composed,  or  it  combined  with  the  metal,  without  61ygelil2itig  it; 
but  it  is  most  probafaie,  that  the  acid  was  decoinp<M^^  and  .that 
the  residuum  was  a  compound  of  the  radical,  with  p6tash  and 
sifica.  Xh^  combinadon  of  the  radical  with  potash,  app^rs 
to  decompose  water,  as  is  done  by  phosphui^tsj  but  the  combi- 
nation of  the  radical  With  potash,  and  silica,  beidg  itisolcibfe^ 
hid  not  that  effect. 

it  is  easy  enough  to  bi^h  Che  metal  of  potash  in  duori<^  gajf,  by^ 
putting  in  sniall  quantities  at  ^  time,  and  heating  it,  elthea^  by  %. 
hot  cbal  held  near  the  jar,  or  by  using  a  heated  capsule.  It  v%  ' 
oecessanr,  howerer,  to  wipe  ^tvi  carefully,  the  surace  df  the 
Rletal  ot  potash,  with  blotting  paper,  in  order  to  separate  the  oiI« 
which  would  otherwise  confound  the  operator,  by  yielding  hy- 
drogen and  carbone,  but  with  every  care  some  will  feniain,  add  iti 
this  it  is  owing,  that  the  tnetals  of  potash  and  sods^,  do  soitt^timei 
render  \\ttit  water  turbid. 
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Act\6iii  bf  the  Metal  of  Potdih,  oil  MetdlRt  Oxides  and  Sdlts,  /md 
OH  Alkaline  and  Earthy  Stilts. ^^By  Messrs,  TattfAtt^,  ^bd 
GAT-LtJlsAC— ^oarrt.  A*  Phys.  J  actuary,  l66g. 

tt  b^ing  impossible  to  obtain  muriatic  iicld,  ^t^mpt  fV6th  ef^tf 
oth^r  Substance,  tb6irt;tionof  the  metdl  of  t>otiiih  up6b  (he  muti^ 
%iti  wsl^  eii^ined.  . 

Met^l  6f  potl&h  hid  no  {(ctioti  upon  rhufUi^of  bstrjfteit,  iWki  hM 
beet)  previously  melted  by  a  r^d  h^^t,  but,'dn  iddidg  witte^,  It  htxth^ 
ed  very  vividly.  Other  alkaline  mdriate  did  tiot  giv^  ibb^e  MM^ 
&ctory  results.  With  mnriatSof  iilv^r,  ahdddottiel,  It  btirhed 
very  Vividly;  the  s^ltft  j^ttk  reduced,  the  tub^  ^ttt  b^oke,  rntiH- 
ate  of  potash  WaA  formed,  but  no  decomposltfon  of  the  muriitte 
add  et>ti]d  be  dlscdvered^  ^ith  6sllbmel,  ^  %ht  bitpldslah  tifih^ 
mercurial  vapour  took  place. 

The  ^meprOcMwaiti-icklwith  othefsatts,  And  6itide8,  tlie 
h^t  beitig  rather  more  than  wa«  nebessdry  to  ihelt  ^  ttitvtH* 
and  id  s6tn^  cii^,  iA  in  d^nbpo^in|^  ^iMpnii't  t^t  Mit^  it^lphite 
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and  whcoever  the  oombiwtiock  wan  vmy  bfftskj.  liie  fembet  wer» 
broken. 

2)eocNi»pos^  without  flame.  Stalyhate;  of  b«f ytes^  yit^\n%  and- 
pkurecpf  barytea; 'nitrate -of  pataah,  pwbab&y  becauwa  it  qq»« 
latDod  watet'j  phoaphate  of  li»i]a>  pboi^iuml  of  line  batog;  pr<^ 
daced ;  carbonate  of  ltni«,  yielding  charcoal  3.  ctireiiMias.  of  qtuek" 
sUver,  but  beoame  slightly  rad ;  black  oKide:  of  icon^  wUcb  waa 
reduced;  oxide  ad mininum bf^ nangaQese^  whitoosidfiof  zloci  ^ 
green  o»ide,  of  chrome^  wbicb  yielded  a  biaokwh  tutetancie*  ef  « 
pyrpphoric  nature,  leaving  on  combustion^  a  yellow  residotfoa  o£ 
^bromate  of  potash. 

"  A  Kligkt  dame.  Solpfailii  c£  lime*  ykldiftg  a  very  yeUow  &iil« 
pbtiret;  red  ooBide  of  ifos^  vc^ttle  osdde  of  antioKmy^  while 
oxide  of  araanrc  j  black  oxide  d  cobalt* 

A  brisk  flame.  Sulphate  of  barytes>  yieldbg.  aulpburet  of  ba« 
rytjCfl;  cbromate  of  lead  $  arseniate  of  cobalt^  grees  aad  yellow 
tungstic  acid ;  red  and  yellow  oaide  of  lead;,  yellow  and  brown 
oxide  of  copper  3  common  oxide  of  tin ;  leUow  oaide.  of  bia* 
mutfa  f  grey  oxide  of  nickeh 

A  veiy  brisk  flaoEke,  su^faate  of  lead  >  aidplMte  of  slightly  oxi*. 
diced  quicksilver;  nitrate  of  barytea;  exyrouriatea^  red  oxide  of 
quicksilver^  with  a  slight  ei^^losion  of  the  mercurial  yaiHwrf 
oxide  of  silver;  brown  oxide  of  lead;  eaide  of  anlimQny  ad 
maximum ;  oxide  of  tin  ad  maximum ;  oxide  of  maoganese  ad 
^m^xknuao. 

The  metal  of  potash  was  evidently  altered  by  the  earths*  includ* 
ing  siKca,  ztrcone,  ittria,  and  barytes ;  but  the  caese  of  this  alle* 
ratidn  is  not  well  known.  It  i»  however  probable  that  the  pheoo- 
lEieoa  obd^rt^  ui  bunung  potaab  in  siHeeona  dnorie  gaaaie  not 
owing  to  the  silica* 

It  appears  certain  that  all  substances  known  to  contain  oxygen, 
are  decomposed  by  the  metal  of  potash,  light  and  heat  being  dis-  ' 
engaged  moi'e  or  less  as  the  oxygen  is  more  or  less  cood^sed,  te 
that  this  operation  furnishes  a  noeans  of  appreciating  the  condeo* 
*  sation  of  oxygen  in  any  body, 

Mr.  Descotila  has  found  that  boracic  acid  may  be  decomposed 
by  heatii^  a  mixture  of  it  with  charcoal  and  iron  or  platitia  in  a 
f9rge,  as  the  buttons  which  are  obtained  yielded  a  sensible  quan- 
tity of  boracic  when  treated ,  with  nitromuriaiic  acid  >  so  that  they 
were  certainly  combinations  of  (bore)  borium  with  iron  or  pladna* 


On  MurUitic  Ether,- 


"By  Mr,  Thekard.-— ^oum.  de  Phys,  Au^ 
gust  1808. 

It  was  tftetitioned  in  the  former  paper  of  the  author  on  this 
fubjeot  (see  Retrospect,  vol.  iii.  p.  436.)  that  he  meant  to  prase* 
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cute  bis  researches,  and  to  determine  the  quantity  of  nsoriatic  ^ 
acid^  or  of  its  elements  that  entered  into  the  composition  of  mu- 
riatic ether. 

Fifty  three  thousand  four  hundred  and  seventy  six  centigram- 
mes (18f  oz.)  of  muriatic  acid,  and,  an  equal  bulk  of  alkohol" 
were  poured  into  a  retort,  and  distilled.  The  gas  was  passed 
through  2  litres  (4^  pints)  of  water,  and  received  in  a  trough  and 
jars  conUining  228  centilitres  (4^  pints)  of  water.  By  this  means 
3814  centilitres  (80§  pints)  of  ethereal  gas>  was  produced,  in^ 
eluding  that  portion  which  was  absorbed  by  the  water,  or  left  in 
the  apparatus. 

In  this  operation  17621  centigrammes  of  the  acid  disappeared ; 
a  quantity  sufficient  to'have  saturated  lOO/Scentigr.  of  dly  potash 
and  to  have  fonned  131018  centigr..  of  mehed  muriate  of  potash, 
so  that  the  ethereal  gas  contained  3024  centign  of  dry  acid.  This 
'  gas  at  a  pressure  of  75  metre  and  at  the  temperature  of  18**  Cels. 
weighed  102722  centigr.  so  that  its  specific  gravity  to  air  was  as 
2.219  to  1,  and  it  contained  more  muriatic  acid  than  an  equal 
weight  of  muriate  of  potash. 

It  was  very  difficult  to  examine  how  much  hydrogen,  carbone, 
or  oxygen  were  combined  with  the  acid  so  as  to  form  this  gas, 
because  the  detonation  of  it  with  oxygen  repeatedly  reduced  the  ' 
upper  part  of  the  eudiometers  to  a  mere  powder,  so  that  it  was 
necessary  to  enplose  one  in  a  copper  case. 

On  a  mean  of '4  experiments  it  appears  that  66  measures  of . 
ethereal  gas  detonated  with  224.35  of  oxygen  produced  135.75  of : 
carbonic  acid,  and  left  9  residuum  of  13.5  of  oxygen.    The  bar« 
rometer  being  at  O.767  metre,  and  the  thermometer  at  18?  88 
Cels.     From  which  it  may  be  concluded  that  14172  centigr.  of 
muriatic  ether  contains  4172  centigr.  of  muriatic  acid,  5189  ^' 
carbone^  3303  of  oxygen  and  1508  of  hydrogen.     It  must  how-< 
ever  be  observed  that  no  notice  is  here  taken  of  the  aqueous  vapour. 
No  difference  was  observed  in  analysing  the  ethereal  gas  that 
had  not  been  absorbed  by  water,  or  that  which  had  been  previ- 
ously  absorbed  and  afterwajxls  expelled  by  diminishing  the  pressure. 
Whether  it  is  alkohoU  or  only  some  of  the  elements  of  alkohol 
that  combine  with  the  acid  to  form  the  ether  is  difficult  to  deter- 
mine, because  the  separation  of  the  acid  by  means  of  potash 
does  not  succeed. 

When  the  mixture  of  acid  and  alkohol  is  distilled,  no  other  ^ 
gas  but  the  ethereal  isobtained }  and,  even  when  2  chilogrammet. 
(4  lb.)  of  the  mixture  was  distilled  to  dryness,  only  very  slight 
traces  of  a  blackish  residuum  are  discoverable,  so  that  all  the* 
carbone  of  the  alkohol  enters  into  the  ether.  Is  is  doubtful  whe- 
ther any  of  the  hydrogen  and  oxygen  are  expended  in  the  forma- 
tion of  water,  notwithstanding  Saussure's  statement  of  the  ele- 
ments of  alkohol,  because  the  purest  alkohol  still  contains  water. 
The  azote  stated  by  Saussure  to  exist  in  alkohol  may  perhaps  be  , 
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changed  during  the  detonation  of  the  ethereal  gas  into  nitric  acid^ 
»  point  which  requires  examination . 

There  is  still  greater  difficulty  in  determining  how  the  elements 
of  muriatic  ether  are  united,  whether  the  elements  of  alkohol  are 
previously  disunited  or  exist  in  the  state  of  alkohol,  and  whether 
the  muriatic  acid  is  decomposed  or  not. 

It  was  observed  in  the  former  paper  that  muriatic  ether  doet 
not  redden  litmus,  nor  precipitate  nitrate  of  silver,  nor  is  it  decioro- 
posed  by  the  alkalies,  and  yet,  on  being  burned  it  yields  so  much 
muriatic  acid  as  to  precipitate  concentrated  nitriate  of  silver  in  a 
solid  mass.  Fresh  experiments  have  been  made  on  this  subject 
as  follows,  the  mixtures  being  left  from  the21^Feb.  to  the  1 9 
May. 

Solid  caustic  potash  has  no  action  on  gaseous  dr  liqufid  ethier ; 
when  added  to  water  containing  ether  5  the  temperature  was  in- 
creased and  the  ether  disengaged.  ♦ 

Solution  of  caustic  potash  has  no  action  upon  gaseous  ether^  but 
the  potash  acquired  some  trace  of  muriatic  acid.  It  was  but 
slowly  acted  upon  by  liquid  ether,  which  was  not  sensibly  dimi- 
nished and  the  potash  remained  very  caustic,  but  it  acquired  in  a 
day's  time  some  traces  of  muriatic  acid. 

Solution  of  nitrate  of  silver  exhibited  no»  trace  of  any  precipita- 
tion by  gaseous  ether  until  an  hour  had  elapsed  5  even  at  the  end 
of  the  three  months,  it  was  very  slightly  afiected.  Nearly  the 
same  effects  took  place  with  liquid  ether,  and  \ivater  holding  ether. 

Solution  of  nitrate  of  slightly  oxidized  quicksilver,  exhibited 
nearly  the  same  effects  as  the  preceding  nitrate, 

'  Concentrated  sulphuric  acid  had  no  action  on  gaseous,  or  liquid 
ether  j  wateir  holding  ether  acquired  an  increase  ofLteifepcrature, 
and  the  ether  was  disengaged,  but  no  muriatic  acid  was  separated* 

.Concentrated  uitric  acid  had  no  action  on  gaseous  or  liquid, 
ether:  neither  are  they  affected  by  the  nitrous  acid. 

The  ethereal  gas,  passed  through  boiling  sulphuric,  or  nitric 
acid,  is  decomposed,  and  much  muriatic  acid  is  obtained. 

"The  liquid  ether  was  decomposed  by  oxy muriatic  acid  gas,  the 
temperature  was  greatly  increased,  and  a  great  quantity  of  muri- 
atic acid  was  disengaged. 

Muriatic  ether  was  also  treated  with  potash,  ammouia,  &c.  ia 
different  manners. 

Ethereal  gas  was  passed  for  15  hours  through  1 60  grammes 
(56  oz.)  of  a  solution  of  caustic  potash,  heated  by  degrees  to 
80°  Gels.  (176*'  Fahr.)  the  gas  was  not  altered,  nor  diminished  in 
bulk;  the  potash  contained  about  4  decigr.  (6  grains)  of  muriatic 
acid,  but  no  alkohoL  A  few  drops  of  water  was  also  collected 
in  the  next  bottle^ 

Sixty  grammes  (2  oz.)  of  alkohol,  sp.'grav.  800,  was  saturated 
with  caustic  potash,  and  15  gr.  (^  oz.)  of  liquid  ether,  was  thjen 
added..    At  the  end  of  2  hours,  some  traces  of  ^cid  were  discovt*. 
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rtfUe;  iite  jwit  da7>  aumate  •£ foUib  begin  lo  be  <I^)QaiAed« 
and  at  the  end  of  8  days^  this  deiposit  became .  considerable  -,  se- 
^mrtkokBB,  tbe  ether  wtts^stiil  jeparatod  ia. great  qaaiititji<i3P  ad- 
dkigwaler. 

Twa  litres  (quarts)  lofeibereal  g^«  were  placed  in.  contact  with 
60  grammes  (2  oz.)  of  li^pud  asuxionia.  The  gas. was  dllate4# 
aani  id^^n  hour,  some  traees  iof  marwiic  add  were  iteoa^tible. 
In  4»iihjB>  a-atight  absorption  iMd.iaken.,pIace,  andj^boutaidec^r. 
tSugtams)  of  fDurialAc<a€id'Wiere^^ated  by.iiit«atei>f ^ilMor. 

T«Rehegi9BHneft(]f94|^iiis)  oflvqoid  ether,  were,,adxted  to 
HG'iloz,)  ofliqoidaiiHiionia,  aod ireqaently  sfaook  together ^^at 
Jke>eiidnfihiKex)^9«  they^stilL  formed  separate  stmta  ^ -4  dectgr. 
(6  grains  )  of  muriatic  acid  was  separated^  but  no  alkohoL 

'fi^aliMks'QfeliheMal^s  ai)daiamoBiacal(gaSj  did  not  form 
«apom  oa  maoAme,  nor  did  the  hulk  of  the  xaixlujsei  ^iamUh  m 
4  days ;  very  little  nauriatic  acid  was^sefiarated. 

Int^hefevmer  memoir  it  was  c^Menred  the.>eihei^  gas  .passed 
thuovghai^lass  tube  .heated  cherry  red*  depoftiled  Jittle  ..or  jtip 
dumxialy  «while«eariy  Ahe  whole >of  the  muxiatic^cid  was  st^-^ 
sated,  'Bndthat  a  tcousidenible quantity  of  very  ponderous  .diffi- 
cultly combustible,  elastic 'fluid,  was  diseijgaged,  which  certainly 
eOMiitai  prancipeUy  of.oherAoal.  If  t&  luhe  is  ignited  by  a 
freater  beati^sojma^.^anseal  isxieposited ,tbat fit  isalmost ,im n)e« 
dlMefyflrtUppedaip,  iBod  An  ej^lesion  take9$la«e.  /Wath.a  cqp^r 
tiibciOtMl5  oaetee  (i  ioch)  an  diameter  tthe^operation  went  ou  J^r 
sometime,  iMit  at  length  4he«etort  .atiaohedto  .the.  tube  .burst, 
which  might  probably  (have  ^been.  avoided  i>y.addi)^g«a  Jbent  ttube 
to  '4he^  Dpenmg^f  itbe' (retort.  .It  appeared  .however  tbatauuriatic 
aoidriwas  developed  in  jgreat  iqaantity,  ^aod  ,tbeiii)lh^u»inable«^ga$ 
WMJ««ryiif^. 


Jinulysis  \>f  Aptrme.^^By  -Mr,   Lavowr.— -Jiawr«,  ^de  ^Fkys, 
'Atw.  ¥806. 

'  Mr.  Weiss  iiaving^d  his^c^lectionof  nMn^^^o^tbe^fei^fldi 
government,  it  appeared  from  his  spechnens' that '-aplome  was 
found  on  thebanksMn the  Lena  id  Siberia. 

Aplome  loses  2  per  cent  by  calcination.  Melted iwithi4;txmei 
Its'wejght  of  potash  3  it  formed  a  bottle-green  glass.  lt«oiil«ns 
40  percent  of  silica,  ^Otjf  tdumine,  14.5  of 'lime,  14;5  of^oxide 
of  iron,  '2of  oxidet)f  manganefle,^Ad2  of  a  eemSiBattoa^af^iHpa 
and  iron,  '2  were  kat,  as  is  ^a!d  vbeve; 'by  calcinaUi^n,  ^wi4 Sii^ 
the  subsequent  operations ;  so  that  it  cannot  fae^pefoircd^lftaay 
known  species  of  minerals,  and  is  probably  a  new^ene. 

^^xm>a/tORs.— ^Lucaisobservefi^tfaat  vplomeas^fiNMid  iwieYSial 
ciHlettions  tinder  teller  names  ;wd  in  particular  it«ia  ecnfbuniad 
•moof  garnets  as  a  green  variety  of  them. 
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On  ike  Bile.    By  Mr.  tuiL^AllJi.'^Journ.  de  Fhys.  Sept.  1807*  . 

Great  difficulties  and  many  disagreeable  circumstances  occur, 
in  the  analysis  of  animal  substances:  but  thjs  importance  of  the 
bile  to  the  animal  ceconomy  has  caused  it  to  havie  been  examined 
with  great  care  by  most  physicians,  and  yet  there  remains  many 
important  observations  to  be  made  on  it. 

Oxgall  is  usually  greenish  yellow,  seldom  dark  green;  it  changes 
tincture  of  litmus  and  syrop  of  violets  to  a  reddish  yellow>  but 
this  is  merely  owing  to  its  own  colour.  It  is  very  bitter,  and  at 
the  sanie  time  slightly  sweet.  In  smell,  it  resembles  some  fat  sub- 
stances when  hot.  Its  spec.  grav.  is  about  1 .026  at  60^  Celsl  ot 
42*'  Fahr.  when  it  contains  about  8-9ths  of  water. 

It  sometimes  has  the  consistence  of  a  mucilage,  and  is  some- 
times thicker*  It  is  sometime^  transparent,  and  at  other  times 
rendered  turbid  by  a  yellow  substance  separable  by  water.  It  is 
erroneously  supposed  to  be  of  a  saponaceous  and  albuminous  na- 
ture. 

When  distilled,  it  becomes  slightly  turbid,  throws  up  a  quantity 
of  scum,  and  there  passes  over  a  colourless  liquid,  which  retains 
the  smell  of  the  bile  even  when  redistilled.  This  liquid  has  a  faint 
taste^  and  precipitates  acetate  of  lead  of  a  white  colour.  .' 

The  dry  residuum  is  about  l-8th,or  l-9th  of  thcf  gall.  It  i^ 
yellowish  green,  very  bitter,  slightly  deliquescent,  and  entirelv 
soluble  either  in  alkohol  or  water.  It  melts  by  a  slight  heat^  anq 
is  decomposed  by  a  greater,  yielding  more  oil  and  less  carbonate 
of  ammonia  than  most  animal  substances,  and  a  very  bulky  char« 
coal,  the  calcination  of  which  requires  great  care. 

As  only  about  I-200th  of  soda  exists  in  the  bile,  it  was  not 
likely  that  this  small  proportion  of  alkali  would  dissolve  the  resin^. 
and  therefore  some  other  substance  probably  acts  as  an  alkali  It^ 
the  bile. 

Avery  small  quantity  of  acid  added  to  oxgall  does  not  render 
it  tufbid,  but  it  then  reddens  litmus  paper  or  its  tincture;  a  largei; 
quantity  of  acid  throws  down  a  precipitate,,  which  is  more  abundant 
if  sulphuric  acid,  rather  than  nitric  or  any  other  acid,  is  used. 
The  precipitate  is  composed  of  yellow  animal  matter,  and  a  little  re- 
im ;  but  the  supernatant  liquor  still  retains  the  greater  part  of  these 
substances.  Nevertheless  these  very  substances,  when  dissolved 
in  soda,  are  totally  precipitated  even  by  acetous  acid. 

Some  other  substance,  therefore,  is  found  in  bile*  whieh  was 
Very  difficultly  separated ;  at  last  it  appeared  that  common  acetate 
(sugar)  of  lead  threw  down  a  very  abundant  yellowish  white  preci. 
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pitate  from  oxgall,  which  was  separated  by  filtration,  and  sul- 
phuretted hydrogen  passed  through  the  clear  fiuid  to  get  rid  of 
the  e3tce9s  of  lead.  And  now  the  liquor  being  evaporated,  left  a 
light-tsoloured  sticky  substance,  about  4-5ths  of  what  would  have 
left  by  the  oxgall  itself.  It  was  slightly  saccharine,  sharp,  and 
very  bitter,  neither  decomposed  by  acids  nor  by  most  metallic 
salts ;  it  dissolved  a  large  proportion  of  resin  of  bile,  and  then  had 
the  same  qualities  as  bile  itself. 

This  viscous  substance  being  bitter,  appeared  to  retain  much 
of  the  resio,  which  latter  has  Si  strong  affinity  for  oxide  of  lead. 
0n  using,  however,  lamellar  acetate  of  lead,  not  only  the  resin 
was  precipitated,  but  also  a  great  proportion  of  this  new  substance, 
but  on  Using  a  solution  of  8  parts  of  common  acetate  of  lead  and 
I  bf  oxidie  of  lead,  then  treating  the  residual  liquor  with  sul- 
j^lbu'retted  hydrogen,  and  afterwards  evaporating  it  to  dryness,  a 
sharp,  but  sweetish,  substance  was  obtained,  not  absolutely  pure, 
yet  tar  less  bitter  than  before.  This  substance  retained  some 
lU^etate  of  potash,  which  was  separated  by  lamellar  acetate  of  lead, 
ka  insoluble  combination  of  oxide  of  lead  and  this  new  substance 
i^a^  obtained,  which  was  soluble  in  vinegar,  and  from  this  solution 
the  lead  was  precipitated  by  sulphi&retted  hydrogen,  and  the  acid 
driven  otf  by  heat. 

To  this  substance  the  name  of  picromel  (bittersweet)  was  given 
•bti  account  of  its  taste.  It  favoured  the  solution  of  the  resin. 
By- dissolving  the  mixture  of  these  substances  in  alkohol,  and 
biter  evaporating  the  liquid,  treating  it  afresh  with  water,  it  ap- 
peared that  3  parts  of  picromel  dissolved  1  of  resin  of  bile,  and 
that  by  employing  2  of  picromel  and  1  of  resin,  a  solution  Was 
made  in  a  very  little  water,  and  it  Was  rendered  turbid  if  more 
was  added.  Hence  the  picromel  is  not  sufficient  to  dissolve  all 
the  resin  in  the  bile,  which  is  frequently  not  rendered  turbid  by 
acids;  and  it  seamed  £(S  if  some  soda  was  combined  with  the  resin 
and  picromiel.  The  extract  of  oxgall  acidified  by  sulphuric  or 
iiiuriatic  acid  being  calcined  contained  '  carbonate  of  soda,  but 
less  in  quantity  ^than  extract  of  pure  bile. 

By  tuixing,  therefore,  with  picromel,  resin,  and  yellow  matter 
file  necessary  quantity  of  soda,  a  liquid  was  bbtaiiied  shnilar  to 
the  gall  itself.  - 

l%e  proportion  of  the  principles  in  bile  was  determined  by. 
s^pairating  the  yelloW  matter  and  some  of  the  resin  by  nitric  acid, 
and  partitig  them  by  dissolving  the  latter  in  alkohol.  The  re- 
inalning  liquid  was  precipitated  by  common  acetate  of  lead,  to 
fdiicb  I'-Sth  of  litharge  was  added.  The  resin  was  separated 
fi^fti  tbis  precipitate  in  the  form  of  soft  green  lum'ps  by  weak 
nitric  acid.  Sulphuretted  hydrogen  was  passed  through  the  re- 
mailiing  liquor  to  separate  the  lead,  and  it  was  ^&en  evaporated 
to  diyness^  the  residuum  was  >veighed|  and  the  weight  of  the 
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acetate  af  $od^,  formed  by  adding  the  acetate  of  lead,  beiqg 
substracted  frorn  it,  gave  ihe  weight  of  the  picromel.  Th^ 
weight  of  the  acetate  of  soda  was  obtained  by  calcining  a  known 
quantity  of  extract  of  bile,  elixiviatiiig  the  residuum,  and  pour^ 
ing  acetate  of  lead  with  excess  oyf  oxide  into  the  liquor,  thex) 
filtering  it,  and  passing  sulphuretted*  hydrogen  through  the  cleaf 
liquor,  which  was  then  evaporated  to  dryness. 

The  quantity  of  the  saline  substances  was  determined  by  cal* 
cining  the  extract  of  bile,  and  elixivialing  the  ashes,  to  separate 
the  phosphate  of  lime  and  oxide  of  iron.  The  filtered  liq^9f 
was  saturated  with  nitric  acid,  whose  strength  was  previously.  de« 
termined  in  order  to  ascertain  the  quantity  of  soda  it  would  sa- 
turate.  ^The  other  ^alts  were  determined  in  the  usual  manner. 

Thus  800  parts  of  oxgall  were  found  to  contain  about  700  of 
"water,  24-  of  resinous  liiattei-,  6*0  .  3  of  picromel,  about  4  of  yel* 
low  matter,  4  of  soda,  2  of  phosphate  of  soda,  3., 2  of  muriate 
bf  soda,  0.8  of  sulphate  of  soda,  1  . 2  of  phosphate  of  lini^ 
and  some  traces  of  oxide  of  iron. 

The  picromel  is  soluble  in  water,  or  alkohol ;  it  does  not  crysr 
tallize,  nor  ferment ;  it  precipitates  nitrate  of  quicksilver,  thf 
solutions  of  iron,  and  acetate  of  lead  with  excess  of  oxide.  It 
forms  a  triple  combination  with  soda  and  the  resin,  that  is  not  do- 
composed  by  acids,  the  neutral  or  earthy  salts,  nor  l)y  inany 
other  bodies. 

The  resin  or  oily  matter  is  solid,  very  bitter  and  green,  i(  givc^ 
its  own  colour,  taste  and  smell  to  the  bile ;  when  melted  it  turns 
yellow.  It  is  soluble  in  alkohol,  from  whence  it  is  thrown  down 
by  water.  It  is  very  soluble  in  the  alkalies,  and  separable  fropi 
them  by  acids.  When  boiled  in  water,  it  is  not  dissolved,  but 
sulphuric  acid  renders  the  water  slightly  turbid,  the  other  acids  do 
not  prqduce  this  effect. 

lliis  resin  has  a  great  resemblance  to  an  oily  and  excessively 
bitter  substance  which  was  obtained  by  treating  silk  with  ^ 
times  as  much  nitric  acid ;  it  precipitated  in  flakes  on  evaporating 
the  liquor.  This  was  not  the  bitter  matter  of  Welter,  for  it  melted 
uppn  ignited  charcoal,  and  was  volatilized  with  flame. 

Muscular  flesh  was  distilled  with  4  times  as  much  nitric  acid 
until  no  more  azote  was  disengaged,  and  the  residual  liqiior  sa- 
turated with  potash  and  evaporated  to  separate  the  new  formed 
-  nitrate  of  potash.  The  mother  water  was  precipitated  by  acetatie 
pi  lead  with  excess  of  oxide,  and  the  copious  yellowish  white 
precipitate  treated  with  warm  dilate  sulphuric  acid :  by  whic|i 
hieans  a  very  deep  brown  liquor  was  obtained.  This  liquor 
yielded  in  evaporation  an  insipid  substance,  not  crystallisable,  very 
soluble  in  water,  not  coagulable  by  acids,  not  rjcddening  tincture 
of  litmus,  affording  a  copious  precipitate  by  acetate  of  lead  witii 
excess  of  oxide,  ainl  which  on  being  dried  on  a  sand  bath  became 
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suddeoly  cbaoged  without  taking  fire  and  formed  a  very  light  char* 
coal.  Sometimes  this  carbonization  was  less  sudden,  the  sub- 
stance being  probably  less  oxygenized.  This  substance  is  un- 
doubtedly a  new  principle,  and  remarkable  for  the  quantity  of 
oxygen  that  it  contains.  Many  similar  discoveries  might  be  made 
1>y  attentively  examhiing  the  products  of  the  action  of  nitric  aud 
other  adds  upon  animal  substances. 

The  yellow  matter  is  not  albumen,  aor  fjbrine,  as  supposed  by 
Van  Bochaate ;  it  is  putrescent,  and  the  origin  of  the  calculi  fouud 
in  the  gall  bladder  of  oxen,  while  those  in  the  human  subject  are 
formed  from  the  resin.  It  is  rendered  soluble  by  the  soda,  or, 
perhaps,  by  the  triple  combination  of  soda,  picromel,  ^d  resin, 
from  which  it  is  precipitated  by  acids. 

The  soda  is  probably  iu  the  state  of  subcarbonate,  for  on  add- 
ing an  acid  to  the  bile,  a  gas  is  evidently  disengaged. 

As  for  the  salts  of  soda,  phosphate  of  lime,  and  the  oxide  of 
iron,  they  may  be  regarded  as  merely  accidental. 

Tlie  properties  of  bile  are  easily  deducible  from  the  knowledge 
of  its  ingredients,  and  it  is  evidently  the  picromel  that  commuuir 
cates  a  saponaceous  character  to  the  bile. 

Many  interesting  researches  still  remain  to  be  made  on  this  su1>7 

ject ;  it  is  already  known  that  there  is  a  great  difference  between 

the  human  bile  and  oxgall.    The  human  bile  itself  is  not  always 

alike;  it  becomes  insipid  and  albuminous  when  the  liver  is  changed 

r  and  become  fat; 


On  Crystallography. '•^Jn  a  Letter  from  Mr,  V't-, —  to  Mr,  Ber- 
THOLLKT.— JoMm.  de  Phys.  JuUlet,  1807. 

Although  ther^  remains  much  to  be  done  in  regard  to  the 
analysis  of  minerals,  yet  the  composition  of  one  half  of  mineral 
substances  is  well  ascertained.  If  several  specimens  of  some 
niilierals  known  by  fhe  same  napie,  present  qiiferences  in  thei^r 
composition,  it  can  only  be  said,  that  the  elements  of  these 
bodies  do  not  occur  in  any  fixed  proportion.  Va^quelin  has 
shown  that  terfe  yerte  contains  iron  chemically  combined ; 
and  the  same  may  be  said  of  the  iron  in  hornblende  augite,  epi* 
dote,  &c.,  although  its  proportion  is  v^ry  different  in  different 
specimens  of  these  stones. 

Tli^  presenf;  analytical  es^pri^ssioti  of  a  mineral^  canppt  indeed 
be  regarded  as  the  true  expression  of  i\^  composition,  but  a^ 
merely  relative,  yet  this  relative  composition  df^pends  more  upon . 
the  essential  properties  of  the  mineral  than  the  slight  differences 
in  transparency,  hardness,,  or  the  neatness  of  the  natural  joints, 
and  it  is  therefore  the  principalthini;  to  be  r^rded  in  the  classi- 
fication of  mmerals. 
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'  Even  the  form  of  the  molecules,  or  rather  the  cleavage  is  of  far 
ipferior.  value.  The  most  experienced  crystallographers  woald 
'be  Ibund  to  assign  very  different  primitive  forms  to  the  ssme 
aubstauce. 

Werner  first  noticed  the  cleavage  of  minerals  as  a  natural  cha- 
racter, but  Hauy  greatly  extenHed  his  ideas  on  Ihis  subject. 
Since- the  publication  of  Hauy's  Traite  de  MinirahgiCf  the  me- 
chanical division  of  minerals  has  been  pushed  to  an  extreme,  so 
^s  to  discover  a  multitude  of  new  joints.  Instead  of  the  3  joirits 
assigned  by  Hauy  to  calcareous  spar,  l6  have  been  found;  4  new 
joints  may  also  be  found  in  native  sulphate  of  barytes,  and  it  is 
probable,  that  by  taking  proper  pains,  joints'  might  be  dispovered 
parallel  to  every  one  of  the  principal  faces  of  thfs  secondary  forma 
'Of  a  mineral. 

When  only  a  few  joints  had  been  observed  in  minerals,  it  yns 
natural  to  conclude,  that  the  nucleus  formed  by  the  planes  pa^- 
rallel  to  those  joints  was  the  primitive  form ;  but  now  the  mecha- 
nical division  has  been  pushed  farther,  it  must  t>e  concluded  that 
the  primitive  form  is  uiiknown. 

It  might  be  said,  that  those  natural  joints  which  produce  the 
simplest  results,  ought  to  be  preferred ;  but  this  is  entirely  arbi- 
trary. In  the  beryl,  some  would  chuse  to  take  the  joints  parallel 
to  the  lateral  faces  of  the  prism,  and  to  the  truncations,  and  thus 
consider  a  bexaedral  prism  as  its  primitive  form :  others  would 
take  the  joiuts  parallel  to  the  faces  of  the  pyramid,  and  consider 
a  bipyraiiiidal  dodecaedron  as  the  nucleus :  while  a  third  party« 
throwing  aside  the  thre^  alternating  faces  in  each  pyramid,  as 
has  been  done  in  quartz,  would  substitute  a  rhomboid  for  the 
pucleus.  These  determinations  differ  indeed  more  in  appearance 
than  in  reality. 

In  every  specimen,  it  is  probable  there  are  invisible  joints^ 
vvhicb  m^y  become  manifest  in  other  specimens.  Thus,  however 
different  may  be  the  more  eksily  denuded  joints  in  calcareous 
spar  and  arragooite,  these  differences  may  hereafter  be  found  to 
vanish ;  especially  as  some  calcareous  spars  are  as  hard  as  arra- 
gonite ;  calcareous  stalactiles  are  found  of  both  species,  and  there 
are  even  specimens  which  appear  to  be  composed  of'  calcareous 
spar  at  one  end,  and  of  arragonite  at  the  other. 

As  the  same  joints  are  not  always  equally  neat,  observers  who 
examine  different  specimens,  would  be  led  to  assign  different  pri- 
mitive forms  to  the  same  substance.  Thus,  in  the  gypsum  found 
near  Paris,  three  natural  joints  are  found  parallel  to  the  faces 
of  a  straight  rhomboidal  prism  of  113^.  On  the  other  hand, 
some  specimens  of  gypsum,  from  Mont  Blanc,  Saltsbourg,  &c. 
have  not  the  joints  parallel  to  the  lateral  faces  of  the  rhomboidal 
prism>  biit  in  lieu  of  it,  two  joints  perpendicular  to  each  other. 
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f»  th9t  miaeTalists  who  e^umihed  these  specim^ns^  would  tjoo^ 
riwie  that  its  primitive  form  was  a  rectangular  p^millellopiped. 
.  Haij\y  allows,  that  those  joints  which  are  the  most  difficult  fa 
&it,  may  be  the  most  important,  and  answer  to  the  largest  faces 
<^  the  primitive  &rms;  especially  as  from  the  laws^of  cohesive 
atlraetion,  ^  fbilows,  that  the  more  close  the  contact^  the  mor^ 
Xffitult  must  he  the  sq)aration.  But  experience  has  how  shewi|» 
ii^at  minerals  have  joints  not  formerly  observed ;  and  it  may  be 
concluded*  that  there  are  still  others  which  are  now  unknown,  from 
frhenc^it  will  follow,  that  the  largest  faces  of  the  molecules  are  still 
IMiki^wn. 

M  must  be  con^dered,  that  hitberta  only  0ne  person  (Hauy) 
h^  published  a  complete  system  of  crystallography :  but  if  it 
was  as  much  studied  as  the  chemical  analysis  of-  minerab,  ther^ 
Wfiuld  be  as  miich  diversity  of  opinion ;  and  it  must  be  remarked,^ 
that  the  smallest  difference  in  the  deteiminsition  of  tbe  primitive 
fD»rm  is  of  essential  consequence. 

Count  Bournon  i^  certainly  tbe  person,  who,  next  to  Hauy,  has 
studied  crystallography;  and  ^  is  remarkable,  that  he  assigus 
jfTf  different  primitive  forms,  to  the  6  minerals,  which  he  has 
treated  of  in  as  many  special  memoirs  ii)  the  Journal  des  Mines, 
|rem  what  are  assigned  to  them  by  Hauy,  as  follows : 

Tclesie  or  saphire.  A  regular  bexaedral  prism,  Hauy :  a  rhom- 
l^oid  of  86®,  Bournon. 

Scheelifi  calcaire>  or  tunsstate  of  lime.  An  octaedron  of 
66^  24*9  Lucas»  fr^m  Hauy  s  communications :  an  octaedroB  of 
fS*',  Bournon. 

Arragotnite.  A  rbopoboidal  prism  of  U6^,  Hauy:  a  rbom^ 
^idal  prisin  of  128^^  Bournon. 

Arseniate  of  copper.  An  obtuse  rectangular  octaedron;  Hauy  t 
a^er»l  different  fornix,  ^iauruon^ 

Anhydrous  gypsum.  A  cube,  or  nearly  such,  because  the 
joints  are  of  equal  neatness  in  each  direction,  Hauy :  a  kind  o^ 
ffftangular  pajcadlelopiped,  because  the  joints  are  not  equally 
neat  in  each  direction,  Bournon. 

And  lastly,  Hauy  finds  a  great  resemblance  between  sahlit«i  and 
pyroxene^  while  Bournon  t^n  not  find  any. 

It  is  to  be  remarked  that  Bournon  knew  of  the  determinations 
la^de  by  Hauy;  whence  it  is  evident  that  it  cannot  be  affirmed 
thjit  niecbanical  division  will  always  give  the  same  nucleiis,  with-^ 
eut  finy  variation,  to  two  different  mineralists.  It  is  even  proba- 
lt)le  that  th|e  results  would  be  more  frequently  different  than  iden- 
tical»  (BXCj^t  a  few  siubstanees  in  wbi.cb  the  natural  joints  are  very  ea- 
sily denuded,  such  as  calcareous  spar,  fluor,  sulphuretted  lead,  and 
muriate  of  soda.  It  is  however  certain,  that  mechanical  division 
is  pn^  of  the  most  certain  characters  for  soipe  minerals ;  but  in 
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others  it  u  of  less  consequence.  Hornblende  has  two  joints  tint 
cnt  each  other  in  an  angle  of  If  4^,  but  it  cannot  b^  affirmed  tUt 
another  mineral,  in  which  the  joints  cut  each  other  in  an  angle  of 
62  or  even  90  is  not  hornblende:  so  that  mechanical  divisioA 
can  ii6t  nailiurally  form  an  essential  character  of  minferals. 


ComfHtrative  View  of  the  Analcime  of  Hau^  with  the  Sarcelite  <f 
Thompson.  By  MiuVauquelin.— J«*r«,  dt  Phys.  Aeit,  180?'* 

Thomson  gives  the  name  of  sarcolite  to  this  stone,  ob  accowil 
of  its  being  of  a  fledh  colour.  Uaiiy  judges  from  its  crystailiiie 
forms,  as  also  from  some  external  resemblances,  and  the  similar 
matrix  in  which  it  is  found,  that  it  is  of  th^  same  iiature  as  the 
analcime. 

Tht;  properties  of  analcime  and  sarcolite  are  honrewr  different* 

Analcime  scratches  glass,  its  specific  gravity  is  2.244  >  it  loses 
S  and  a  half  per  cent,  by  a  strotig  heat.  It  does  not  melt  by  th« 
same  heat  as  the  sarcolite,  it  has  a  smooth  and  vitreous  fracture; 

Sarcolite  is  scratched  by  analcime  and  glass,  its  ^ec.  grav.  k 
$.083,  it  loses  21  per  cent,  on  calcination,  it  puffs  «^  aftd  them 
forms  a  white  {^ospborescent  enamel,  it  is  lamellar. 

Analcime  contains  53  per  cent  of  silica,  18  of  aiuimne^  2  <of 
Ihne,  10  of  soda,  and  8.5  of  water;  3.5  per  cent,  being  lost. 

Sarcoike  found  aiong  with  analcime,  ^tilbite,  zeolite,  and  cJfaft- 
bazie,  by  Mr.  Faujas  St.  Fond  in  the  porous  lava  of  Montecchit 
Maggiore,  5  hiiles  from  Vicenza,  contains  50  per  cent,  of  siKca^ 
^0  of  alumine,  4.5  of  lime,  4.5  of  aodamiied  witbpotasfa«  21  ef 
wj^ter,  and  some  traces  of  iron. 

The  perfect  identity  between  the  crystalline  forms  of  aiialcimt 
and  sarcolite;  altliough  other  stouc»  which  have  a  much  slighter 
<i2fferehce  in  their  constituent  parts  are  very  different  in  their  cry^ 
•tallization;  Is  very  remarkable. 

Ob»&rcathn8, — It  appears  from  seferal  observations  and  papers 
in  the  Journal  de  Physique  for  I8O7  and  18C8,  that  much  o|i|>o« 
sition  is  made  even  at  Paris  agaiast  the  roineralogjc  or  ratheir 
crystallographic  system  of  'Hauy.  The  principal  argument  is 
founded  upon  the  numb^  of  joints  which  have  lately  been  dig* 
covered  in  minerals;  as  may  be  seen  by  the  preceding  paper,  (H| 
Crystallography^  in  which  (he  author  enters  at  large  into  the 
fiibject. 
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Om  a  Fetid  Variety  of  Quartz.    By  Mr.  ALLtJAUD,  the  Elder. — 
Joum.  de  Phys.  Ao&t,  1 8O7. 

lliis  variety  was  found  in  breaking  some  quartz  at  Chanle- 
loube  in  order  to  discover  some  good  specimens  of  arsenical  iron 
wbich  appeared  to  be  imbedded  in  it. 

Thb  quartz  is  very  fetid  by  percussion,  but  not  by  friction, 
unless  rarely,  and  thai  it  be  nibbed  by  a  substance  capable  of 
scratchiug  it.  The  gas  is  very  volatile,  has  the  same  scent  as 
stinkstone,  and  is  apparently  sulphuretted  hydrogen.  The  quartz 
lias,  in  general,  a  glassy  micture,  lamellar  in  some  parts  and 
granular  in  others;  it  has  numerous  cracks,  is  translucid  on  the 
edges,  and  is  sometimes  transparent.  It  is  generally  smoke  grey, 
but  of  an  uneven  tint  Before  the  blowpipe  it  decrepitates,  the 
gas  is  dissipated,  and  it  becomes  white. 

This  fetid  quartz  composes  part  of  a  granite  that  contains 
emerald;  it  is  found  in  large  blocks,  coated  with  rose  red  fel- 
spar, of  which  some  part  is  decomposed.  These  blocks  are  very 
large,  and  lie  in  one  direction  in  granite;  and  in  a  lower  bed  is 
feund  the  quartz  which  contilins  insulated  blocks  of  mica  and 
emerald.  It  was  originally  conceived  that  the  blocks  of  fetid 
4Hartz,  which  for  the  most  part  are  very  lightly  so,  formed  a 
Vein,  but  they  and  the  dther  blocks  are  similar  in^  their  aggrega^ 
tion  to  the  granite  that  surrounds  them. 

There  are  no  pyrites  in  the  neighbourhood  to  fiimish  sulpho- 
retted  hydrogen,  and  it  is  not  likely  to  have  arisen  from  the  pu<- 
frefaction  of  org*anic  bodies,  the  solution  of  which  has  filtred 
through  the  cracks,  and  the  disengaged  gases  penetrated  the 
mass.  But  the  fetid  gas  was  (^obably  combined  with  the  quartz 
when  first  deposited,  and  this  seems  to  strengthen  the  opinion 
of  Dolomieu,  who  supposes  that  sulphuretted  hydrogen  was  am 
active  solvent  in  the  original  solution  and  crystallbation  of  the 
globe,  and  was  afterwards  volatilized  into  the  highest  regions  of 
the  atmosphere. 

It  is  rare  to  find  elastic  fluids  detained  in  earthy  substance^ 
at  the  instant  of  their  concretion,  so  that  it  is  not  surprising  that 
the  fluid  is  not  equally  distributed  through  the  mass,  and  that 
the  granite  that  envelopes  the  whole  is  not  fetid ;  but  it  is  more 
extraordinary  why  the  felspar,  emerald,  &c.  which  accompany 
the  fetid  quartz,  are  not  themselves  fetid. 

Mr.  Demorange  has  since  found  stil|  more  fetid  quartz  neajr 
Nantes. 

In  a  note  it  is  said  that  Mr.  Lelievre  found  in  the  Isle  of  Elba 
a  celluUar  quartz,  becoming  fetid  by  rubbing. 

No.  XIX  will  be  published  August  I,  1809. 
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Essays  on  Electricity .     B^  Mr.  *  **, 

I*  On  electrical  Attractions  and  Repulsions, '^foUrfl.   de  J^hfS^ 

FokLXUL 
2«.  Bkctrical  Escpefimehtt  on  Glass  cimsUtired  as  a  Leyden  Phial^ 

and  an  eo^ed  Paties, — Jonrn.  de  Phys,  JKqL  LXir. 
d^  Qa  the  Penetrability  i^  Glass  hy  tie  electric  Fluid.-^Joum.  de 

Pk/s.  Vol.  ^,XF.       •     . 
4«  Ok  ike  Oxtdatidn  of  MeUds'^  the  fleciric  Fkidi    Jn  a  Le(tef 

to  ;/,'  e.  DelanUtheriei-^oarn.  de  Phys.  Vol,  hXVIf. 

X.  BitctkicAL  AttraQti&nsandRepuUuins.'^^Ki%z\x\hat*itiii^^^^ 
menu  oa  m^goetism  induced. him  to  doubt. the  eilstence  of  two 
electric  fluids,  possessing  the  power  of  repulsion  with  respect  to 
each  others  and  he  conceives  that  fill  the  phenomena  which  seem 
to  iiavitfuir  such  an  Opinioti  iii^y  be  more  simply  and  naturally  ac- 
counted folf  by  a  double  affinity..  Hei  therefore,  transcribes  tlie 
fiix  foUpwitig  experiment?,  which  IVf.'.Libds  has  given^  ifi  hiis 
Kouveau  Dktionnaire  de  Physique,  in  support  of  the  theory  of  ^1* 
temate  attraction  jahd  repulsion;  and  explains  the  phenomena 
wWch  they  exhibit  o^, the  prjndple  of  affinity ..otiiy. 

l^eriftienU. i^lgt  \Vheh  a  glass  tu^e  li^s  tieen  rendered  8?tx- 
Sibly  electricr  ,bf  rubbing,  and  ^  bit  of  foil>  down>  oy  atiy  other 
lig^t  siibstance  let  faU.  upon  it,  this  last  is  fi|-st  atlrac^tgd  and 
tfcn  stiddenljr  repelled  by  the  tube.  If  it  be  followed  With  the 
'  iufe>  it  will  recede  rapidly  in  any  given  cferectron  j  but  if  it  meet 
with  atif  oth^r  conducting  substance  that  Is  not  electrified^  it 
->fo.  19.-**.t6i..  T*         *         ■'  .A  '        '     ' 
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immediately  returns  id  the. tube,  pod  mikkiy-^c^rztes  from  it 
again.  If  it  were  suspended  by  tr  ^Hc  ibread  'between  the  tubs 
'and  apother  body  of  the  nature  just  specified,  it  would  fly  alter* 
nately  from  the  one  to  the  other.   , 

Attraction  only  is  necessary  to  account  for  this  drcuiMtance. 
This  writer  conceives  that  it  is  the  attraction  which  metal  is 
known  to  possess  for  the'  electric^  matter  that  cailwes' the  foil  to 
approach  the  tube,  to  satisfy  its  affinity  for  the  fluid;  and  if  tbers 
be  any  other  substance  near  it  which  has  alsoair aflmty  for  the 
same  fluid  sufficient  to  overcome  the  gravitation  of  the  foil.  It 
will  attract  and  imbibe  in  its  ttirn  the  electric  fluid,  and  oonv^  it 
to  the  ground.  If  the  affinity  of  thfe  foil  h6  fcdll  sufficiently  power* 
fill  to  impel  it  again  towards  the  tube,  these  motions  will  be 
alternately  repeated^  until  tlie  force  of  gravity  exceeds  the  ^ee^ 
trie  attraction.  AVhen  there  is  not  any  conducting  substance  u^x 
to  dtlracitnhe  fpil,  tlie  ifloistbrti  of  thcT  arihosphere  jkrfomiS^this 
office,  whic^  also  im^fts  t<>  the  dowa  4tt^«(BiiifltlBg  pnapBiqi^ 
and  its  affinity  for  the  fluid. 

Exper:^:  "If  a  tiifl  of 'twfiftST  tHrdiff^'Wip^^ 
conductor  of  an  electrical  machine^  and  electrified,  the  threads 
which  were  pre>  iously  twined  t6getlier  will  sepaiate  from  each 
other,  and  their  res^elive  distatiCfetf  Wlll^bd^dmfe  gr^  as  the 
electricity  is^YHbrte  poWdrfttf ;*^  Heffr  X66  the  aid  «f  r^p«rhten  M  IkA 
deemed  necessary  in  the  explanation  :  the  moisture  of  thi  rfir^t- 
tracts  th^  eflectHcJity  aild'S^m^^tte*  tfiW«k'rfif4r  ft^Tpnslill^le^" 
and  the  jgreater  the  quantity  o^  fluid  that ^ad)th^e)a(d1t»s  llt)\>^d, 
the  tnor^  will  the  aqti^iOtte  2AtrSkiCti(0it>  a^t  tip6ii  ity  afld'^the  diMahidl 
from  the  other  threads  increase. 

Exper.t.  If  a  phte  of '  fii^  be  suspfertd&d  iW)ih  Ih^ 
ductor  so  at  to  be  cabbie  6irbeiflj^^tetttfflte>d>%y*rtv  and  ahddier 
similar  plate,  placed  about  two  inphes  below  it^.  containing  ^toit 
small  bits  of  gold  leaf ;  XVhen  the  ubptr  plate' lis  Vl^trtfi6&/thte 
pieces  of  gold  lea?  will  lpe"iittra^tMtJyit/aftd  repelled  ^ 
lower  one  alternately :  these  '^\^2i6A6tis\t\ire^ 
as  lon^as  the  conductor  rerttaitts  dfectrtfie^.   ;Td  rfen^^^ 
jjcriment  nd'ofe  entertaihitig,"  sm^flr  paliited  figtiitji  ttia/  ^^^fl^^i-^ 
tutediofth^  gold  leaf,  Whltihl:feittjg:'^&^^^ 
peUei  bf  the  upper  piife;i^ill*abi)^aft^ddticeb^t^^^^^^^^ 
These  Htlle  figiirfes  kre  attra'cterfV^^^  'Pt>pi^i'''i^^^e'  by*  thfefr'iffiv 
^  nity  Tor  thie  electric  fluid  it  c6n\hihir,  aiid  (^(rK^arda  t&e  IbWer  pltfe 
by  its  affinity  f<!>r  the  el^icitj^^thef  h^Vfe'ildjtliire^ 
repelliiig  power  is  necq^diy  to  account  for  their  alternate  ;no^ 
tions. 
'  ,     £jt7ier;  4;  A  ppfnt^dite^^/^ 

ai)d  die  jhstdc'  of  a  gl^i'^eld'  iA>ith  Itod^  p^siWtjed  tdf  it,;*«kl 
at\efwi:d^  placiid  ov#  soniJi'  bills  bf  eldfefpltl/  kid  6n  a  tifife, 
th^  will  intofediafeiy  iiegin^^eajf  up  A|;aift^t  ici  «d^-  in€^X^^ 
linue  t6  doW  f(^dt»fi^  Xift^l'  Thifi  e^tperirhe^t  i&  ex^l^bdi^n 
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l^hc  same  princinle^.^^  1^^  wi^;prgc^itV  Tiie  glass  becomes 
fbarged  with  the  ej^ptf^c  ^M,  ^a^Hhp  ,halls  are;  lurged  hythe 
jpowvr  of  affioityio  jU  ^id^s^^And  ^trgct^ ..hjr  the  t^JJe  in  its. 
turn. 

the  cQoductor  of  an /e]ficiv\f:a\iti^l^e,  ,baitg  i^  '.tt^^ i^trmer  threp 
Veils,  ooeifroroeacfaejitr^pi^yj  andpn^fipn^di^j^^  TJiosn 

from  iU  ends  fbpulci  ^.  ^spetKied..;Oy  qn^tal.chajo^  v.  the  ^middle 
lo^e^  aad  twasm^l  metal  Mis  b^tiUr^^^  it  a^^  hells^  by 

silk  threads.  From  the  insi<lQ,of..the  iniddfe  bell  9x:iiam  mitsl 
«9nriQUU)ioaie  witk  the  $oor>.oCibi^:}).e)4  JQ.j^i^  ]^d  during  the 
.eKp^rimeBt..  Ti^  inacbini^  l)Qing^.pul.m;n)<»tJDn>  jtjbip.extreixie 
bells  beconie  djBctriifed,,  .w4<Kach  oi*  tb<$  bJftlls  i$  ^attrqcied  by  ii» 
<;ojrre$p9odiiig  belUand  ba^^g^^^riiKl^.thjs^  it  1$  umnediately 
repelUd  l^owardft  H^  middlfl  .^ell^.thfa?  ^Iteroate  iwfioos  being 
Gontioued  j|s  long.^aa  the  cy)ndjac|oc  ref^ins  its^^ctrtfedistate. 
TboBCiele^lric  cWmes.  thi,s-  jnithpr.plb^QrTesb  ^ovA  the.  strongest 
proof  of  bis  infereti^a. .  T:h^  t>4U$  are  fy»X  ^ttxaqted  towards  the 
^l9  Wbk:h,aw^  «l#mt^  !«;itb:4ve^4i)i^A  tli^  middk  bell,  which 
is  destitute  of  any  superabundant  electrioityi  and  c^Qnidiunicatef 
Vixsh,  the  graupd*  .altac^  ,th^  electrii^  acquired ;£rei^  theother 
b^U&by  the  halls,  afid  witj^  it  .tbe.b/l)s,tl)iea>selve9«  ,Tht$  action 
may  be  Qomp^Fed.with  .tl^l;  .Qfax^'^fegtric  kite«  irbicb  be  alsp 
ponoeix^es  to  be.  AMxmt  pqn/irmatiiiq si  his  theory..  t 

£$eper*6,  Sttsipec^^borijiaiUallyafr^.thecopd^^ 
trical  iBachine»  aring  o/[  i^c^.hras^  wire,  imd  j^ace  a  circular 
plate  of  melal  4t  9  .«i»Ml,. distance  bejow  it.  Place  9  very  tl)iii 
globe  of  glasf  an  tbe  ptete»,witb  iw»j?piiu  of  its^ttrfece  in  qontact 
with  the  ring.  The  whole  apparatus  being  electr.lfied>  a .  double 
mo^rnXxy^SiiM^Mm^V^m^  tQit^^  of  .glass;  viz. 

a  rotaiy  mptiop  Abopwl  i^,<^'p  a^is^.^nd  a  circular  motion  round 
the  ring.  U  ib^  ^j^pe^ii^eot  M  ^ade[  it),  the  darkj^tb^  globe  will 
appeiar  liHPioQt^ip^ie^cb  «i«gQe5Wve.:p0int.t^^  ring. 

Tbk^yi^Vii^v^4^9^M^  lejup^wen^.a^  itfbrdipg  :a  .singular  con- 
Armi^^gf  tbft  iptereiices.be  deduced  from  his  owa  experin^ents 
wlalii^  io.ldie  |>pi>?rC!Pijdaclingstatei.o{  gb«,  which  he  regards  as 
owing  ooly.jtoitbe  vf^yrppviirerful  ai&aity  of /conipositioq  of  its  con« 
/atituenl  particksi  0i;id.tbat.wheQ,a  su^u^utly  powejcfiil  af&nity  is 
|H«s(^(edl^ft  t^is  .fLubs|ance>  it  becomes,  a  coiiductor.  ,The  ball  of 
gtasiki^piii.i^illlQtj^  t^.tbQ  electric  action,^and.be.ing  moved  in  one 
l»#t,*;t^;|^%?%»l  PQi^  tend  by.irt&mt>rtp  approach  successively 
4^Wfffi»^i^S^j^trj^of  !^Xiyity.  *'  This  (be  adds)  is.theoalural  wijy 
4a.wbici^I«3iipW*t,tbefte,pbenoa)ena.iccqrding  to  my  mode  of  see- 
^IPi^|beiii4.Ilerb«ps  ii  is  by  th^i id9la  specuss^ Bacon.  But>  ^i  quid 
J|Qvistij.i»ciivWe:Aatis,  .C^ndtdus.impeiti-^I  seek  truth  onlyi  this ' 
s^fVi^^gqifit^  mx.pe9^.gnd:itt?seekiog  it  1  wjfite,t;omwc^a,  whidi' 
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2.  Electrical  Experiments  mi  &ass.  * 

From  a  variety  of  ingenious  experiments  both  of  bis  own  ainf 
otbdrs/  this  genftlematt  bas  been  indaced  to  conclude  that  there  is 
3U  actual  passage  for  the  electric  fluid  through  the  pores  of  glalsi, 
when  it  GotUrtiumcates  on  one  side  wHh  the  condof^ter  of  an  elec* 
trrcal  machine  in  itidtion,  *and  on  the  other  with  the  grmmd,  by 
means  of  conducting  bodks ;   and  that  m  order  to  obtain  this 

?tassage,  it  is  not  necessary  that- the  glass  be  coated  on  both  sides, 
irovided  it  be  so  at  the  point  of  contact  with  the  Anfichine,  and 
oudi  at  a  single  point  sdnie  substance  which  is  ai>  imperfect  ceo-* 
ductor,  and  has  sufficient  force  to  communicate  the  attraction  of 
the  earth  through  its  pores.  As  it  is  a  fundamental  law  of  the* 
mistiy  arid  of  physics  that  motioi)  cannot- take  place  wfthont  pre- 
vious impulse;  and  therefore  without  an  immediate  action  on  the 
#ub«mnce  f¥om  which  the  fluid  is  to  be  taken,  tlik  aiMlioi^  thinlcs 
that  the  theory  of  taking  thie  fluid  from  the  surface  of  ^an  impe- 
netrabt0  substance,  as  Dr.  ^anklin  affirms  glass  to  be,  h  inad* 
missible.^  Besides,  what  substance  cannot  the  igneous  matter  pe- 
netrate >  And  no  perscAi  will  deny  that  this  fiMtter  oonstttute^  a 
pan  of  the  electric  fluid.  ' 

The  various  experiments  by  which  Chis  Writer  oonceiyes  tim 
penetrability  of  glass  to  be  established,  were  ;nade  with  the  ap- 
paratus both  in  an  insulated  and  uninsulated  state,  With  the  dec* 
trophorus,  &o.  And  it  Js  inferred  from  the  experiments  of  M; 
liUgt,  that  glass  has 'such  an  aflinity  for  the  fluid  as  to  retain  the 
aamie  quantity^  of'  k  in  an  uninsulated  as  in  an  insulated  state. 
This  is  to  be  accounted  for,  like  all  chemical  and  physici.1  pheno« 
tnena,  by  the  theory  of  elective  attraction,  which  these  experi** 
^ments- confirm. 

One  of  the  most  interesting  of  these  experiments  is  the  M* 
lowing :  -  a  glass  electroplmrus  was  placed  on  an  insulated  stand) 
the  lower  coating  of  which  was  nearly  as  extensive  ^  the  glass  i 
the  machine  being  stopped  the  moment  tliat  the  sparks  announced 
a  near  approximation  to  a  spontaneous  discharge,  the  conmiuni* 
cation  with  the  ground,  in  this  state,  was  cut  off,  and  the  cap 
^ taken  from  th^  upper  surface,  the  whole  charge  adhered  to  th# 
^isssj-and  on  touching  it,  a  prickling  sensation,  and  something 
like  an  igneous  vapour,  was  felt.  The  light  being  extinguished, 
it  became  visible  by  app)-oaching  the  edge ;  but  the  fluid  became 
absolutely  luminous  by  blowing  slightly  on  the  surface ;  when  g 
M'ave  of  fire  traversed  the"  gla^s,  in  order  to  unite  with  the  inid 
'accumulated  between  the  glass  and  the  metallic  coating  on  the 
opposite  side.  It  was  particularly  remarkable  that  two  cok)Ui« 
might  be  distinguislied  in  the  fluid,  the  lower  one  being  whiter 
'  and  more  vivid  tlian  the  upper  one.  This  phenomenon  is  also  ob* 
servable  if  the  communicatipn  be  uninterrupted.  This  experi* 
ment,  its  author  says,  gives  rise  to  the  questior\,  whether  pl^  the 
ingredients  pass  through  the  -substance  of  the  glass,  or  whether 
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On'  the  PenclraUliiji  of  Glass  ly  the  eieciric  Flwi.  t^ 
^he  difference  of  action  i*  to  be  flttribtited  to  th«  state  of  ifb^ 
glass  only  ?  He  believes  it  is  this  modification'  wluch  the  electric 
matter  seeitis  to  nndergo,  that  constitutes^ the  opposite  states^ 
v'hrch  different  philosophers  endeavour  to  explain  in  different 
ways,  acHTording  to  their  mode  6f  viewing  therau  Does  not  thift 
experiment  likewise  prove  that  the  reciprocal  attraction  betwe^ 
the  surfaces  of  the  glass  retains  the  fluid  on  its  upper  side,  notr 
withstanding  that  the  cap  is  taken  off  f  Thl&  fact  the  writer 
Conceives  he  has  verified  by  experiments  on  phials  filled  .with 
water,  and  poured  from  dtife  to  another  wlien  electrifiedi  both  in 
an  insulated  and  uninsulated  frtate. 

•  In  the  Concluding  re^ectidnl  in  thii  paper,  the  author  observes; 
-*«'  I  ^o  liot  offer  thsflfe  view^  tb  the  natural  philotopher  with  a 
design  of  creating  a  new  tlieory,  but  as  an  inquiry  whether  or 
tiot  the  Igneous  phenomena  of  magnetism,  gaWanism,  electm 
city,  and  detonations,  be  liubordinate  to  thegerievat  law.of'affi^ 
nities.*'  The  experiments  with  which  t4iis  department  of  sci^n^  , 
has  been  enriched  by  Libes  and  Brmann  stipport  tlie  hypothedii 
that  there  is  only  one  kind  of  igneous  matter,  -which  'Constitdtet 
light,  the  magnetic,  galvanic,  and  eleettic  fluids,  &c.  and 
^hich  i«  modified  in  them  by  different  ingredients*  £rmami*s 
experiments  prove  that  the  flame  of  alcohol  contains  ingredieht« 
that  differ  from  those  which  constitute  that  of  sulphur  or  phos^ 
phofus.  Do  not  the  gasses  evolved  from  dtflferent  metals  by  the 
eame'  acids,  and  the  various  colours  of  artificial  fire-workis,  de« 
fD<>nsttate  that  the  atmospheric  caloric,  united  with  the  lat^t  or 
combustible  ingredients,  carries  off  various  pasticles,  the  nunw 
ber  of  which  will  ever  remain  unknown  to  us  ?  Of  the  nature 
.k)f  dhtbon,  nitrogen,  hydrogen,  and  oxygen,  notwithfttandhi^ 
-their  dbundance,  we  know  nothing.  Are  they  simple,  or  am 
they  compound  substances  ?  How  many  varieties  do  these  foot 
bases  afford,  merely  by  the  clifferent  proportions  in  which  they  are 
combined  ?  And  why  does  the  new  inflammable -mixtiire,  Wiueh 
induced  Proust  to  abandon  his  experiments,  appear  still  more  ter*' 
rible  then  fulminating  silver  ?      ,  '  . 

•  3,  On  the  Penetrability  of  Glasi  hj  the  electric  Flidd, 
'  Mdny  of  this  author^s  experiments  having  proved  that  the  eke- 
trie  flciid,  in  its  penetration  of  dass,  commences  at  the  centre  of 
contact  of  the  two  coatings,  and  extends  its  rays  in  proportibn  to 
the  quantity  of  matter  which  passes  at  once;  or  to  the  coatl^ 
unity -ef  the  passage;  he  conceived  that  It  departed  firomtii 
phial;  to  traverse  the  thickness  of  a  plate  of  glass  upon  wbich  i< 
was  placed)  and  that  this  circumstance  would  affi>rda  newprox^ 
.  of  several  of  his  previous  inferences.  He  then  describes  some 
experiments  made  with  a  view  to  ascertain  this  point  |  bnt  '^ 
ibey  refer  to  plates,  and  are  little  susceptible  of  abridgmeBft,^W0 : 
c^Q  otdy  refer  such  of  our  readers  as  ieel  interested  lA  theib  iA«  '■ 
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f26        Cn  $jke  Ojdufathn  of  Metals  by  the  electric  Flm^. 

^ry6$  to  tfae^^^na)  i9^y>  |ukI estate  in  a  f«w  wonfe  his  cbi«# 
4)^{^f}GeS;ar  results.     . 

.  1^  Qt>«ervA»^^"  I  can  ooly  consider  tjie  substance  of  glass  as 
Jbeips^.  full  o(  capillary  por^,  which  intersect  each  otlier  iu  all 
jdir^ipns,  and./etain  a.  part  of  dbe  flnid  in  the  passage.  All 
j^fa^  exp^rm^^^.  ?{>pear  to  confirm  more  and  more  that  all  tb« 
^{Ctrici^phepoip^ua  ate.  subordinate  to  the  elective  theory/* 
: .  4* :  Ofi  the  Qs^daUon  of  MetaU  hy  tfi€  electric  FUtid. 
■  :^)r;^l>p5iiig.silv^  wires  in^roersed  in  tubes  of  water  to  the 
/IC^fi^^of: acwTi^Q^ pf  ^ectricity  fopr  the  spacf  of  four  hours  sue* 
cessively,  they  became  covered,  ^b  a  Jcind  of  gray  oxide  -,  aii4 
]U>Q  efl99ct9;)Xf^l^  4^nt^ir  whether  the  wires  were  immersed  in 
^iftillod^.prr  |«^^DprT^)^1lte^.  After  having  varied  the  esperino^ts^ 
4|p4iPt)^^Q^ffWiliirii^sultS|  be. gives  the  following  directi<His  for 
iyyiidptingifay^; wires,  ^t,  once.  Range  two  silver  wires  pacaDel  t^ 
i;flf;^tfttl^i^;9^^,tube  filled  with  watery  invert  the  tube,  ^nd  im-r 
^|Q^^i;st^i^in!U^^^iiY4tei:,of  a  phiaU  Instead  of  bending  the  upper 
^^QtiQP»iiy:of  tb^  wire  near  the  tube,  let  it  be  lengthened  eight  or 
j^/lllf^ii^y  tHiid  .  a .  snoall  silver  ball  solde^red  to  it  at  the  height 
|ir|4c|^.^rr|3Spoodstothe  exciter.  Then  at  each  detonation  th^ 
P9<H^iiyft.6tiid  mu^t  enter  by  the  upper  wire,  while  at  each  f^harge 
ilfffJWW  by. th^  inferior  wir^.  In  half  an  hour's  opefation  th« 
jur^efr.o^'  the;  wires  will  be  changed  black,  and  four  hoars  wiU 
l^upf  IheiA  to  a  state  of  oxidation.  If  a  large  pbial  be  used 
£E9ip[^5v{iiQh:^rKs  emanate,  the  tube  will  burst  in  a  short  tinse ; 
^ilr^cinrmx^Sta^ce  renders  a  small  phial,  which  gives  aboat  ten 
^AfiyQ^tipps.  per  .minute,  preferable. 

yiffifeetpW/ioflJ.r-Ihosc  who  are  conversant  with  the  elegant  and 

iwfeifeptffiy  thi^tiry  by  which  the  followers  of  Franklin  have  ex>- 

il^l^a^i«tbe:phfiH>mena  of  electricity,  and  with  the  experiments 

5jlj^^?bLlbil'U)eory  is  supported,  will  not  require  many  remarks 

JH^V^Mi^  t^(Q  iPf/orming  an  opinion  of  these  papers,  which  are 

•ytf^^tfceryork  of  a  person  very  little  acquainted  with  tb^ 

science  which  he  is  attempting  to  improve.    It  will  only  be 

necess^^fpr-tM^tQ, advert  to.  the  first  of  the  e^cperiments  which 

b^iyyjfysrfirpm  3Ubes.    It  is  well  known  that  this  experiiAtfnt, 

)ik<NI&9$^^l  others  in  electricity,  succeeds  best  when  the  air  is 

4^^i^^v^«  tltkf&I^Qre,.  is  it  possible  that  its  result  can  be  derived 

4WPAi^«prfl»e<)ce.  of  moi^tpre  only?    Our  author  does  not  deny 

*«fetrt^P  li^.^yi, ''  if  it.  he  followed  "wi^h  the  tube,  wiU  recede 

IRfj^ir  Mn^^lti  99(1  how;  >can  the  j^oach  of  the  tube  iii« 

m^mp-^tim  iqoa^tity.of  th^^nokobture  on  the  lotber  side,  or  its  at- 

^m^(m^htb»  Jight  body?  r  If  the  body  attracted:  the  mri  tlm 

wr  5Wi^^»)W?oach.  to  iw  and  becon»e::candensed»    and  there 

:lW»l**4H^ufe  an  ^vnlihrium*  which.  wonl^Jae  wholly  indc^ 

:  Ffi»dj9ilif>i  f bfir|»)mnce.^i  ab»e^nc@  <»f  th^  tobev^j uThis  Attempt  ta 

'explain  each  of  the  other  experiments  is  equally  superficial  and 
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wmtisfacUiryi  and  if  the  author  had  been lacqaainted  ^tfa  tte: 
facts  relating  to  tbe  state  of  bodies  t^isctriJSed  brindottibnt  ho^ 
would  have  seeti  that  the^  are  ttholly  irrecotmlabld  vith  %'»' 
opinion.  One  class  of  tliese  facts  cofnpf^hends'  tlie  phenomena^ 
of  charged  glass,  respecting  which  our  mtbor  bait' remaFktti^ 
QoditQg  new :  the  hiroinous  appiearanee  prodnced  by  bbtiin|^ua^ 
it  must  be  owii^  to  the  electritication  t>f  the  moistard  iumfiefaidf 
in  the  braaih.  The  experiments  respecting  the  oxidation  df^ 
iaetab  seem  to  have  no  dhiea  connexion  witb  die  theory  ol^ 
elacn-icity. 

*;   *      ■  ^'  ■  ''  ■     -  ■  ^      »;  '• 

Jn  Essay  on  Eleciridty,  or  a  Scries  of  Considerations  on  the  St€Ue 
^  of  a  Bed  of  insulated  Bo^s  interposed  between  two  Surfacea- 
.  tharged  with  contrary  Kinds  of  Electridty,     By  M.  A^  Avoga** 
DKo. — Jourh,  de  Pliys.   'August  1807. 

'  M.*  Avo<JAD»d  has  been  coiidttcted,  by  considerations  «l  Ihi*' 
subject,  to  the  Gonclnsioti,' tliat -an  insfllafed  be^  ihtetposisd  ^be^ 
tWeeh  two  surfaces  charged  whh*coi4trary  Icin^  'of  "electricity/ 
thatistosayj  a  bed  «lectti<?*Jly  charged, 'offers  a'se^^ies  of  efei^ 
ihenWy  beds  or  fihnS'  similarly  clmrged.  He  obseiSres,  we 
ba\'e,  therefbre,  a^  particular  mbdification  \vhi(:h  obt^in^  in  att 
fhe  nlblecntei  of  a  bed  of  air  interposed  bet#^eli'  tW6*  bodiei^ 
which'atlfra^  each  otfier. by coritraiy  electricities/  sin^e-this  bc^ 
of  air  is  necessarily  charged^"  It  seems  d{ifi<5tilt^tK>t  to  adtnit 
that  this  ihodiflt*tioti  'is-  thfe  means  by-  wtilch  the  HttfActiotrf 
operates^'  a^  it  does  not  ^ptkjar- proper  to  admit-  any 'oth^fohs^ 
^^^lich  acts  at  a  distance  bttweeh  'two  con trary<(e^)iect dickies  j  and 
tki!is  M'f'tiiilst  sdppoSe  that '  in^^  this  case'  it  is  tl^  actipn  of 'th^mt-^ 
cal'  affiitity  %hich  operatfts^  by  >  seHes  of  actions  at  inii^slby 
difJtaiiceSi  as  appears  to  take  pKiofe'in  tie  phenomena  of  refrdl^ 
tito;  add  'oF  capillary  attf^cftidtt-.'  'It  i^  ve^y  frtbbabfevthaf  if  w«* 
cottttform*Bii'  i(ka  of  the  physicat^attdte  of  nlid  electric  ^'argiei| 
ft^v'CMlid  cofidMct  us  tothetnatHiei''  in  «^ieh' ^ieetrkal  attracftu^H 
ts  exercised,  and  consequently  to  that  in  whteh''repul\ried' ict4 
betwfeeh  tv^<ybbdies  charjged' wiife  '^  same  ki^id  of:ete(:lribky> 
Which  U  to-be  attributed 'tfl^ a- sitnilarmbdificaliohy 
in  an  inveri^  niSdnet'/  It  ik  kit  exaiiMhatibn  ^of- this  idea -Hiihtek 
'M.  Avbg^itr  has  pf^6»cd  M  ^h^  'snbjett  of  this  Essiy.  '♦ 
•  Little  cati'  b^'fcdticrfved-of  e^tt^id  pb<*dttt^d  '4iHth^^ 
tervfetttion  of*'iBohife-''\)a«i<ki!ar  fluWi  eis^iiidted*  in  all  b6di^;-t6 
>vbich'  the'tebdittci^iofclir  tehsf  be  tefe^redv  '  \V<th  rtspifct'fi'^Hii 
fluid  thet^  a^  •two'hypbthteesf  the  btaef  adtrfrting  iMie-^4 
wiy;  dthe '  <«het  •  sup^^  tiwoditferbnl?  fluids*  In  atttffti^ni 
to;^iifertahi  the'rtiddificfetion''whtehi^^tiltifes  tbte  eleotili'ichsfrfilf^, 
txk  adtlfor  dbs6iVey,^ti  &  ntecfe«s«y  t^delinttiiieftv-otatf^f  fh^i^! 
tyj^the»esi  -  If/vre  contidet'  tlierfectrip' forced ^-€*^*ci4ed-%^ 
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acdDBS  at  a  aenaible  distance,  we  are  led^  in  the  case  of  a  single^: 
kuid;  to  thi»  result,  that  the  molecules  oif  aU  bodies  consideretf 
a$  deprived  of  the  electric  fluTd»  mutually  repel  each  other.  In 
the  hypotheses  of  two  fluids  we  admit  a  nepuisiou  at  a  distance 
between  the  molecules  of  at  particular  fluid,  which,  by  its  excess^ 
csonstimtes  positive  electrieity*  But  M.  Avogadro  observes^  that 
the  reason  for  prei^rring  tlie  faypothecis  ot'  two  fluids  does  not. 
obtain  when  we  attribute  attraction  and  iiepuhion  to  analogeua 
mpdiflcations  in  the  air  interposed  between  two  eJeciritied  bodies  i' 
for  then  it  is  the  fluid  of  tlie  air  difleremly  modified  by  the  two. 
sunilar  or  contrary  electricities  between  which  it  is  comprized, 
tliat  is  the  agent  of  attraction  or  of  repulsion ;  and  in  the  case  o^ 
similar  eleciriclties,  we  may  conceive  that  a  modilication  proper 
to  occasion  repulsion,  may  be  equally*  produced  by  an  excess,  or 
by  a  defect  of  the  fluid  resident  upon  the  surfaoc:s  of  the  two 
efectrifi'ed  bodies  5  that  is,  either  by  two  positive  or  two  nega- 
tive electricities.  As  the  supposition  of  two  fluids  would  only 
give  to  the  plienomena  a  double  explanation^  by  a  double  cause 
acting  iu  tlie  same  manner,  this  audior  thinks  it  is  clear  that  it  is 
towards  a  single  fluid  that  we  ought  to  direct  our  researches^  in 
order  to  introduce  into  them  a  proper  degree  of  simplicity.  -.  .  , 
As  the  charge  aflec^ts  all  the  molecules  of  the  bed,  it  is  a 
chemical  moditication.  But  a  modification  of  tliis  kind  can. 
consist  only  in  one  of  tliese  two  things^  either  in  tlie  combina-; 
^lon  or  separation  of  an  absolute  quantity,  of  some  substance 
which  did  not  before  exist,  or  which  ceases'  to  exist  in  thje 
<;harged  system  1  or  in  the  diflereiU  arrangement  of  dr  substancq 
existing  in  all  bodies  susceptible  of  being  charged.  This  authoc 
fegards  the  former  of  these  suppositions,  as  beiiig  inadmissible, 
and  therefore  adopts  the  latter  t  and,  w better  the  electrified  sur* 
^ces  be  in  contact  with  eacii  other,  or  separated  by  a  bed  of  air« 
be  conceives  that  the  etectiical.  charge  coiisists  in  the  simple 
displadngr  «f  some  substance  contained  in  the  belies  w^hlch 
receive  it»  or  in  the  diflerent  arrangement, of  Uiis  substance 
between  their  molecules  j  and  this  is  that  substance  which ,  we 
fall  the  electric  fluid*  .    .  : 

iVL  Avogadro  then  examines  the  most  simple  case  of  what  he 
denominates  charged  system,  viz^  tl*at  in  which  the  surfaces,  of 
the  two  electrifled  substances .  are  in  actual  contact.  This  he 
considers  as  the  primitive  alteration  of  the  natural  state,  as  it  is 
that  which  takes  place  at  the  moment  the  fluid  is.  disengaged  by' 
means  of  friction,  and  from  which  aU  the,  other  electric^  .|^e* 
nomena  arise.  By  considering  the  twQ  bodies  under  this  circum- 
stance, 'be  thinks  'it  is  evident,,  that,  as  tl^e  interior  faces  of  the' 
two. substances  in  contact  only  ought  to  undergQ  a  cliange^  the 
di«placing  of.  the  fluid  can  only  consist  in  the  transposition  of  it 
\  from  the  superficial  molecules  of  one  body  to  those  of  the 
•  other ;  and  that  this  transposition>  whateve;*  may  be  its  cause,  m 
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mfd^  ^ijhpufi^^j^y^n^sjstance.^  t^^    ^n  equiUbrium  only  obtains  . 
l)^Wiefia  the.^:iwp..sum  tliat  when  .the 'fluid  is  once  dis-  * 

plSped,  it  pxercise?  cio  tendency 'to  return  .'to  itsYorraer  s^atfe  as  ^ 

.  IcHig  as  the  bc^es /remain  in'  contact.  .'^  Pronx'tJiis  he  concludes, 
tliat  this  jtraj^tspp^tion  i^*  not  made  ,by.  a  common  chemical  corabi-  * 
njLtioj^,^ occasioned  Tby J  the  siiperjor  'affinity  of  the  molecules  of 
ope  of  the  siibstances  over  that  exercised  by  the  molecules  of  the 
other^  but  by  2[  ghemicar  combination  of  a  particular  nature,  of' 
wjiich  we^  have  hi  therm  had  iao,  precise  knowledge.  It  is  the 
contact  of  these  two  surfaces'  which,"  suspending  the  laws  of ' 
common  affinity,  permits  this  combination  j  but  the  contact  can 
oply  influence  the  hemisphere  of  the  superficial  molecules  which 
are  brought  by  it  to  touch  each  otHer.  ,  It  is  therefore  only  on 
tljese  hemispheres  that  the  diminution  on  one  side  and  'the  ac- 
cession on  the  other  of  a  certain  portion  of  the  substance,  the 
transposition  pf  which  gives  rise  to  electricity,  can  take  place.  ' 
yj/^c.  are  therefore  conducted  by  the  electric  phenomena  to  a 
chemical  fact  of  which  we  had  no  previous  idea  ;  "there  may 
exist  upon  one  of  the  hemispheres  of  each  elernentary  molecule 
of  any  tiody,  a  surcharge  of  a  rare  siibstance,  which  btherwise 
tends  tq^  distribute  ,  itself  between  the  molecules  by  reason  of 
their  mutual  Affinity,,  when'  the"  hemisphere  upou  which  the 
matter  rests  belongs  to  a  surface  in  contact  with  another,  each 
molecule  'of  which  has,  with  respect  to  the  hemisphere  situated 
op  the  face  of  the  former,  an  equal  defect  of  the  same  sub- 
stance rejative  ^o  the  portion  which  its  natural  affinity  requires^ 
sb  that  the  total  quantity  of  the  substance  in  question  between 

"  xhf^  iyvo  hemispheres  may  be  the  same  as  tliat  required  ,by  theiir  * 

"" pect  to  the  surrounding  nioleCules.'*' 

combination,  whith  is  here  called  electric^ '[ 
:,  ft  appears  that  we  may  conceive   jt  in' 
«by  K&wfl^'silEfctaiice  or  fluid  whatever,  of  which  the  elemen- 
tary molecules  of  \wo  bodies  in  contact  may  be  considered  as*  the  ' 
basej  and  this  opens  a  way  of  explaimng,  by  different  fluids, 
modified'  in  this  manner,  the  phenomena  <5f  electricity,  magnet- 
4sm,  &c.  which  are  so  analc^ous  to  each  other.     Ilie&e  fects 
conduct  to  something  sufficiently  precise  upon   the  nature  of 
electricity,  considered  with  jrespect  to  the  two  electrifi^^  sjir-  ' 
faces  in  cojitact  with  each  other,  as  stated  above.     It  will  consist 
ip  a  sm:ch^rge  of  the  flijid  upon  the  hemispheres  of  the  mole-  * 
cules  which  constitute  one  of  the  two  electrified  surfaces,  and  a 
corresponding  defect  of  the  fluid  upon  the  hemispheres  belonging  . 
to  tlie  mpl^ules  o.f  the  other  electrified  surface,  jn  contact  with^ 
t&e  former. 
*  The  next  inquiry  relates  to  the  case  in  which  the  two;  electric 
bodies  are  separated  from  each  other,  or  have  a  bed  6f  ttlr  4nter-  ' 
nosed  between,  theoi.     In  this  separated  state,  tj>e  excess,  of  ,tb« 
ift^id  in  the  hemispheres  of  one  of  tlie  surfaces  ctises  to  find  £ti| 
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\x&m&iiip\iU  1«  m  mkKi  a  &k  heoBspbeKtfor  ifii(  AST 
surface.  Witt  t^sp^  i6  &e  lAbdi  of  contodBi<ailSdd  b^bJviM^ 
tKe'se  two  «trrf^Cel«  Mr,  A.  dbs^dr^  ic  j^hecaot^vtA  that  th# 
kfnd  of  (foibtipresSod  vbie&  oQffht  to  r^t  from  ah  esctess  of  lliiSd! 
atUcbed  to  th^  heMxiqplnM^  {>f  a  ii6[6l8ettU  of  tb^  coathr^  or  eled# 
trifled  suff^^  wtiidi  is  applied  to  dtie  of  the  hetaispfaerte  of  « 
molecule  of  tlieebdrgefl  $ody  fl^a^sttatiDj^  aubvtsftnc^^  add  iiiiC 
tUp  $imaltlUi66ds  dd^^ltlod  of  OiS  imtOhil  pr^ttnte'  upoti  tfa6  fluid 
cf  the  ottier  hemisph^^e  of  the  siid^e  mbl^etAe,  occasionied  by  ah' 
electrical  def^t  in  tlie  molecdld  of  l[b^  other  co^ft^  or  anHztt  wmdk 
will  be  1^  contact i)(rl<fa  cbstt  h«ttiisph6rfe«  ought  to  displace  the  v^hdK 
atmospli^ric  bodj^  0f  tfa^  iiuid  of  this  malecttle  thuff  t^en  httUr^^ 
ah  excess  and  ^  aefl^ct,  so'  ttiat  this  atmosphere  is  6arried  moft^ 
towards  one  side  of  the  indiecdh  fliaTn  towards  the  otbfcr  j  thnt 
forming,  as  it  wefe,  a  plj(ce  for  the  eiicesflf  df  the  contiguous  di^e* 
cule,  and  occupying  that  left  by  thfe  defect  of  that  codtiguous  to 
the  oth^r  side.  What  h^S  been  siaid  respei^ting-  a  single  hiol)ml^ 
sibated  b^twe^n  the  h^rhisphei^^^  of  tWo  molecule^  cfaa^M  Wid| 
contrary  kinds  of  electricity,  is  equatiy  true  of  g  s^es^  ihdfe^  ' 
cules  placed  befwefeh  th6  sartie  h<5mispher€fs,  HM  thfei^ortf  Of  ali 
those  wbich  are  in  Che  s^tp0  state,  arid  Which  fcohstittte  thd  tbfct* 
ness  of  the  separating  substance.  It  is  this  ecc^tflCity  of  rfft  the 
fluid  Atmospheres  of.  the  molecules  of  th'fe  charged  body,  ad  ii'i- 
centricity  from  which  re'sults  a  kind  df  eicess  oti  one  Jtide  4pd'df ' 
detect  on  the  other,  which  constitute  the  eflectfitf  6hargfe,  IVi 
may  conceive  that  this  state  of  each  dloltedle  is  a  fori:^d  Hkt^, 
contrary  to  the  law  of  attraction,  and  from  which  it  endeavours  tJI' 
free  itself  with  a  certain  force,  greater  ot  IfeSs,  dccdtdihg  to  tfie' 
^egtee  of  this  eccentricity,  whith  depends  upoh  the  quadtitv  of 
the  electric  fluid  accumulated  iir  the  Coatings.  Hence  restdts  a. 
tendency  in  these  electricities  of  the  coatidg&  to  dtssi^^tfaehl^etves, 
so  inuch  stronger,  with  An  equal  d^hsity,  as  tj^t  number  of  the 
molecules  put  into  t]iis  State  by  each  molecule  bf  the  c6^tin|;s  is 
gfeater«  that  is,  as  the  thickh^ie  of  the  charged  bdd;^  is  dIOre  tdd^ 
aiderable.  This  will  therefore  be  the  cjiusd  Of  the  ifkct^  idtik^. 
which  was  nothing  in  the  state  of  contact  of  thd  two  electrifiea 
tudacesi  because  there  was  thed  no  fluid  atidokphete  dikplaced. 

.  M.  Avogadifo  then  exaipiiies  the  khode  in  >k^nlch  the  electrl£il| 
discharge  is  efiected  :  this  he  sut>{^oses  misiy^ake  place  in  tWo  dii^ 
ferentways.  The  one  will  be  the  mutual  de$trul6tidB  of  the  t%d 
^ual  and  contrary  jejectricities  of  the  surfaces  by  comdiuhication. 
Tpe  other  consists  in  a  transpositioh  of  the  eiifcess  or  ^sitlve  etefci 
tri'city  acciimulated  oh  one  of  the  Surfaces  \^f  means  of  the  idter^ 
vemh^  substanco,  tp  thp  delect  or  negative  electricity  of  the  dthif' 
f^face^  in  order  to  restore  the  eqiiilibrihm  (tt  qdiestredt  state. 

OiseirvaSons.'^'there  is  sonie  ingfeniiUy  In    M.  AvtJgjSwlrdli 
fribde  Qf.pQ|is|ddriQ|  the  siibjept^  btlt  iKtotP  imfb  H  fSi  ^i  ]fttti 
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,  IJiiM^f^  Qwbt  f|itber  to  be  su^xnted  hj  enfmnfi^pt  than  bjr  n;a« 
floou^..  It  haslon«;  beqp  a8Certaui<^>  4b2rt  t}ie  presenp^  qjT  air 
Wl^,  .^ittle  or  no  d^eijedCe  in  the  repiilsiye  ibrce  ot  ^ettricity,'^ 
tfii^icsitied  by  the  lepaptlon  of  the  balls  of  an  electrometer :  tjSe 
;Mparatioajt9kiag. place  nearly,  if  not  altogether,  to  the  saitne  ei^ 
tf^njL  |a^  the,  vacuum  of  an  air-pump  as  in  *  the  open  ^ir,  wh»jh 
i;ould  n9t  liappen  if  fhe  interposition  of  the  particles  of  air  wete 
4^iptial  to  the  operation  of  the  forqes  conQerp^d  t  aqd  M.  Avo- 
gadro  must  endeavour  to  .super&^e  the  experioiepts  of  Stephen 
]  &ray  .^hd  of  .other  bit^  elecUficians  before  he  can  establisih  hi^  o  vi(a 


<0«  the  jbijhtenoe  of  EUetrkUff  upon  tkme.     £jf  M*  hnoTOLD 
"      NAOCA.'^Joiam.  de  Phf»qU€,  Sepim  ISW* 

Ir  the  water  which  is  discharged  from  a  small  tube  ^rop  by 

drop  be  electrified^  the  dropping  is  changed  into  a  stream,  and  tie 

^^mout  eflect  -lyplied  to  a  jttamm  imnmrnm  ka  Jtateaty*    ThtrnHprrr 

.  pf  .these  ejects  is  well  known :  the  component  particles  of  the 

*  water  being  -aU  charged  wilii  the  itaie  kiud^of  electricity,  miKit« 
ally  ,rep^l  each  other.  From  tl^is  we  have  only  to  Conceive  flame 
to  consist  of  an  assemblage ;  of  extremely^ubtSe  molecules,  which 

*  repulse  each  xyther  to  .a  similar  araaner  when  okarged  wkii  the ' 
a^rae  kind  of  electricity.  \  ^ 

fn  ,ord^  to  |UX)ve  t^,M,  Vacca:tQ)^a^aUjQ[^tajyii«  vessel, 

j.j^HedtWitbppirit  of.wine,  ^  having  insulated  it,\jand  formed,  a 

cofQinumGaticni  he(ween  it  ax\d  aA  electrifying  i^ps^^fiiQe  >bv  m^pa 

of  ^  metallic  ^ioi  he  inflanMg^  t|ie  spirit  of  wine  witliout  puttiag 

4tbejDoachmeiniiK>ti|On,  and.o^acved  the  bid^t^Ad  fijgure  of  tj^e 

il^e.    He  tl^n  caused  t^e  machine  to  act,  anjd  observed  that, it 

Cfi|V»ed  a  very.cQnsii(ierable  4iRWUtiQa  in  the  i^liim^e  ,cf  ^be^  ftippf* 

.)WhBo  the  action  of  the  madjiioe  was  ausp«c(4edj»  the  jSame  a^- 

,, finned  its  former  dimen3ions.    Tht  les^fcpj^a^t  oft^  rspeati^ 

f  silw^yajgave  the  same  results. 

it  is  known  t^at  el^tric^Qr  passing  out  of  a  bp^  Into  tbe,at« 
^osphQce  .repels  vt^nearly  in  thesam^.^naerras  tl|ie  exjptQsi.oni>f 
powder  repels  a  cannon  when' it  is ^red.  By  toe^ns  otppintsjn 
,  ^  star  of  metal,  moveable  em  a,,  pivot,  l^e  ewtjjcity  imparted  .^ 
^  tbej^tar  is  dispersed  i^to  the.  «imosphere>  ana  ^e  Wr  is-  cans^ 
to  turn  on  the  pivot  in'  a  direction  contrary  to  that  of  tb^  4>9ift^« 
It  Is  also  (known  that  flame  ts  a. body  highly  proper  for  di^pei:sYhg: 
electricity.    Tbecefore,  if  from  all  the  pointy  which  compose  ttfe  \ 

*  Wfaoeof  flame  electricity  escape,  these  points  onght  iA  to  be 
j]^xttlsed  within  the  flame,  and  consequently  the  flame  will  be 
.eompressed,  and,  have  its  volume  diminished. 

•«    Qkmv§^htts,^lt  ^uat  not  heunderstood,  Ihat^t^di^chaKe^f 

i  2 
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132    .       On  the  Motion  of Jtoating  SoSes.     By  Mr.  Orr,^ 

thfc  electric  fluid  from  a  point  repels  that  point  by  ttie  mere  inertt*  ^ 
.  of  the  fluid,  i\\  the  same  manner  as  a  stream  of  water'  issillnV 
,  from^  the  side  of  a  yessel  causes  that  vessel,  if  iuoveable,  to  recede 
in  a  contrary  direction ;  for  the  electric  fluid,  whatever  may  be 
.  its  nature,,  appears.  t9  possess  no  perceptible  momentum.    ITic 
.  fact  is,'  th^t  the  particles  of  air  in  contact  .with  the  point  receive 
its  electricity,  and  are  repulsed  by  it  j  a  succession  of  fresli  par- 
ticles is  derived  from  the  lateral  streams  which  flow  in  all  direc- 
tions towards  the  point,  and  there,  becoming  electrified,  cont^- 
.    ^ute  in  their  turn  to  the  repulsive  action.    But  since  flame  acts  liKe 
a  point  with  respect  to  the  diflusion  of  electricity,  it  \i  very  ii4« 
'  tural  thai  the  fttreaoi^  of  4ir  which  rush  toward*  it  horizontally 
should  compress  it  a  little  in  that  direction,  while  the  repulsion  of 
'the  pariicles  of  \siir  already  electrified,  whkh  are  sitdaCed  pruidi- 
pally  atK)ve.  it,  ieQd  to  contract  iu  leifg4i.     Further  than  this 
/the  experiipeot  of  M.  Vacca  appears. to  be  of  no  particular  jm- 
^  portance.       ''     *     .  '  /' 


t 


^U.On  the  Moiwn  pf  JUating  BodUs.    By  Mr.  G.  Orr.— PAi/.  \ 

'     Mag.  No.  13i.      . 

,  2.  On  the  Motion  of  floating  Bodiee  in  running  Water.    By  Pet^  k  , 

Bavlow,  Esq.,  of  the  Jiffiiial.  Military  Academy j,  Wooiwich.r^ 
Phil.  Mag.  No.  132.  ,    ^ 

ij  Mr.  Orr*s  ofeject  in  this  psiper  is  to  accoiitit  for  the'circum- 
stauce  of  loaded  barges  gliding  faster  than  the/current,  or  thin 

*  unloaded  barges  y.  and  the  heavfef  eitd  of  a  pole  afways  sWimmirig 
'  first.  These  two  problems,  he'  observes,  niar  be  solved  in  the  sarfte 
;  way — they  are  the  resnh  of  ^vity,  The'bai-ge,  he  considers  ?as 
''  moving  by  the  force  of  gravity  down  an  incHned  plane,  atid  thkt 

•  therefore  !ts  velocity  will  be  in  proportion  to  its  weight,  or  to  t^e 
\  quantity  of  matter  moving  together;  and  that,  abstracting  resistance, 
'  its  Velocity  wijl  be  increased  in  a  certain  ratio  as  it  proceeds.     TKis 

casehe  fegacds  as  exactly  analogous  to  that  of  loaded  and  unloaded 
[  carriflges  going  down  a  nil! ;  or  to  that  of  a  cannon  ball  and  a 
'  round  piece  of  wood  of  the  same  dimension*  rolling 'down  an  in- 
clined -plane  :  .  '*  the  cannon-ball  'will  .roll  quickest,  because  'it 
,  contains  mdre  *tn Jitter ;  tfie  lieavy'eAd  of  a  beam  or  stick  proceeds 
*;down  the  $treacfi  first,  because  \i  dbseri^es  exactly  the  same  laxVs 
[  of  matter  and  motion."  *    * 

f  2.  The  first  part  of  Mr.  Barlow's  letter  is  occupied  m  correcting 
ihe  errors  into  which  Mr.  Orr  has  fallen  in  the  first  of  these  articl<$s. 
He  obfieives  that  Mr.  O.  does  not  seem  to  conApfrehend  the  natuVe 
of  what  iie  terms  the  "  laws  of  matter  and  motion."  All  bodies, 
whatever  be  their  magnitudes  and  densities,  when  afiTected  only  hf 
the  force  of  gravity,  will  de)}cend  through  equal  spaces  in  equal 
'  ^mes>  and  when  this  is  not  ti^e  case,  it  originates  fiom  s6m6  op- 
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*fmifagi&ic6.^  Thus,  ek^fiief  the  g]ob«SiMd' the  case' |>rdp08dd  br 
Mn  Orr/'iil  deseeadihg^'d^urn  tlie  inidlified  ]>lanei  eiperienceg  tlk 
same  restsfeilce  from  thealto^here,  bat'bekig  of  difierent  den* 
«tle^,  th^  opposete  i^'dtfl^reDt  ^rces,-  andiconseqoeiitly  deiicenel 
in  di^K^rent  times,  'and  with  diflbl-eut  Tdooiiies.  *-*'  We  see,  tketlty 
forb,  that  instead  oPgratity  beia^tbe  cxuise^of  the  di^rent  rates 
of  descem  ^SXhe  tw(^  bedi^y >tke  <!ii<cuinMatioe  muei  be  attributed 

;  to  4$  iaira  being  coUr(iefa<!fted. '  Mr.  Ori<  iflT^cA'ksi  mistaken  la 
cotisklefirig  this  as  a  parslM>  biie  to  %wo  bodies  floating  in  hoBaing 
water;  fo^*ln  th^  foiinet^aee^y  ttob(KliftSini<»vd>  thrdagh  a  mtdiutn 
whieh >  perfectly  at  ^n^j  aiinf  in  the*  latter,  thetnediam  itself  it 
in  ihotidn,  and  H  tKe-t^ttae^f:^  inMioti  o^the  bbdies.*'  ^  t 

Mr  B.  then  offers  his  owil^  conjectures  by  way  of  aceounting  for 

'  the  same  ek-cumit^iH^.  ^  He  shlpposes'  a  beam  laaded^at  one  esd,  at 

\fir$t  moving'  parallel  tottaelf;  in  whidi  case,  both  ends  will  evi* 
deDtly  move  Wkth  the  same  velocity,  but  the  Iqgded  end  will  at* 

..quire  the  greater  mpmen turn  by  the  motion ;  and  consequently 
-   oppose  any  resistance,  which  tLe  whole  "beam  may  meet  wifli  iflTita 

.  D&lsageii  with  (rei^r  effect :  .wiience.  the  ;coa;^2U'ative  velociiy^pf 
,this;ead.  wiA  he  iaci;ea#e4*  ao^  il^e  beai;n  w|ll  gradually  deviate 
mdre  atid  Q>Qre  from  itspapi^llelmoti9n»^nt'ilit»  direction  coincide 
with  that  of  'the  stream.  .The  same  reasoning  is  also  ^plicable 
to  l^rges  in  similar  circumstances.  The  resistance  may  arise 
iifbM  ffae'bddy  coming  iifr  tohtact  with  a^y  particles  of  water 

*  B^e^lng  either  it^^ontl^iiry  6r  different  directions  with  any  that  are 

*  at  rest,  or>  w^'  snch-^s  move  in  the  same  direction^  but  with  a 

OhsenmHons.^To  such  of  our  readers  as  arb  at  all  acquaint^ 
with  philesophteal  subjbets  *we  conceive  it;  would  be  entirely  sti- 

*  pefrfluocte  f6r us  to  stale  whkh  of  these  gentlemen's  principlesef 
solution  are' correct,  as  far  as  they  go,  snd  according  to  the  sup-^ 
po»itions  upon  whkh  the/ rest.  These  suppositions  appear  to  tfe^ 
that  both  ettds  of  the  b<^m  or  stick  Ure  of  the  same  magnitude, 
that  it  partakes  of  the  same  Vdocity  as- the  water  at  the  tnoiliernt  bf 
its  immersion,  ^nA  that?  i<^ttiiltntaips  a  horizontal  ^sition.  PTe,  ho^-' 
ever,  regard  these  as.cirfcnttf^tances'which  do  not  actually  'take 

*  place  in  experiments  of  this  «naWire  5  «nd  if  so,'  neither  of  these 
soliftions  cafn  be  deeifted'  of  aiiy  v&lae.  This  problem  is  of  a 
different  nature/  and^  reqnites  a  miich  greater  extent  of  investiga- 
tion than  either  of  these  gentlemen  appears  to  have  conceived.  It 
ikturally  involves  different'  cased-;  in  which  either  the  heavier  or 
the  lighter  end  of  thia  heart  may' go  first,  accorditig  to  the  number 
and  extent  of  the  variations  from  the  circumstances  they  have  as- 

*  wmed.  We  shall  be  glad  to  «ee  each  of  these  cases  completely  in- 
vestigated in  Captatn  Bumey*s  paper  ;•  tmd  as  it  is  highly  probable 
thai  it^  appearance  in^  the  Philosophical  Transactions  will  shortly 
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vaedrixmri^M^Qii  u>  tb^  fitlsM^  ^VtlMl  #tfn» /Wlf'ttB #> 
^iib6erriQg>  (hut  Ihf  iipofdrilAiMi  iff  dlif  «|QtfKP(Of «  i(|IJ4i4m^ 

.^f  jrbid»  iivoiildinkl/iQairrr /i^ilqiic^ttlcl^tbr  mAi9«4  ii9«fM#^ 
tfae  ftmr  with  'tli«  /€oaimoi>  <T«bmt|r,  >o<vfp^(miH^  Ae  rfiqur^fffffi 

the  deeper  i^acM  of  tbe  wflmxi  jrot  (wMi:iiMp  miliiii^  iitr^W* 
r«j9bcd )xf  j^b^itulMtttutiaa  pf  « joliAlor  Ji  ]49Ul^^l£^  w.mx/h 

.^AtiatanoeiMaivaleQt  (oitf Utthitwe  W»igt»^  wX'^t  ^i^W^^tm 
-tx)  deiccad  ^oog  thestligiiitl/  indiofilMMife^^  (?f  jbbe  A«^ 
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2)<scnp^an  rfantw  Fence  mtde  of  i&riektHkW^e,  wVkh  ife- 
comes  invisible  at  a  comparatwefjf  ^kefi^piaMtte,  calcukHedfir 
PUamrv-mntfUk.    By  if BM»t  flonrttLLy  JS^,  --Mif.  JM?, 
;     JVb.132.  H*    ,      .  , 

/upmaion  .^ttlU>  io«s«iQd  .hof  iimmi^j  .ihr^ngtic  .i»i9fiifi  TjfayhMWp  jr 
..  th0aiitovakJbetJ««eaiw]Mcbarfiialmwi^f«€»j^  ih#t.bfif!l^viirti 
the  wires  about  nine  inches.  The  wires  are  faiVwurt  jfo^inro 
principal  stanchions  at  the  .caLtcemtties  of  the  feaee,  and  pasr 
r<h»^i^(H)gbh<4es^'jhAJiHef^^  l^l^^^^mceh 

rppov^nleftt  in^erv^s.  The  >^4£it'v(i^  ipf  j*e  .w«p  -WllHts  ^\t  f o 
Aepd,  iai»lmh^a  tb^ifoi^  ^  remoi^^  itqau^os  ,H  ^>«rf.^}l  .^ 
;mbmlevmliliifc  ami  in  its  origin^^a^gbt  jp^KMPRr  .A  .^c;^  pf 
lbis)£indii^r]b6en^ot|i44Uffiei90ttp4^^     piMto^^Rr^  ^Wt 

]thi9e.f««it  «U  ii)qb!Vj)iig|i  r^^d  wli^4bUM         i^f^^lc^t 
Ajtwo  feet  more,  it  iii.Appliciibli$cti»  dAfrffarlM-  W,be|i4Ms^^l9sgD^ 
^  loiCQO&ie  luv  4hiog  irf  a /maHfirtiv^^ 
kt99  <ize  anay  be  -iaterwi^vep  :wid)  vihe dower  hpr^^t^l  *m^s, 
9t>sbprt  distances  i^^om  aaqh  o|)if r.  .  The  ^d^tao*^  at.  >f|up)i  Ibia  . 
f&Dce  becpn^^invify^  is  laid .toMlA><W^ 9«¥9n.^^  , 

Ohervatkns.'^'Ihe  kitid,  pf  wireabovefp^m^lfUi^dr^/fisfl^ 
ef  this  nature  is  said  to  be  manufapt^red  mi  1wli<s^>iHP9P  pmi* 
.  ciples  discovered  b;f  Mr.  James  iP»]tparpfC%)seai  ^wb^^  ibern 
employed  to  erect  sevei'al  pf  tb^;b<itb  in  tbejlofal  plefisij^'* 
grounds  at  Frogmore,  aod  in  the  packfi  of  iiobteso^  nod^gantje- 
wmenio  other  parts  pf  ihp  country  i  fti^d  >9lbi<pb  Ms^^  befP  fPHP** 
fully  to  answer  the  intended  purpose*    The  chief 'expense  wilt 
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eAit^  Arlte  f^Utt  i^  value  bf  tht  iron  ttAnttA^  taii  the 
hhckB  of  ^fto^Hetmstty  'fM  iltilg  ttieifi  ih  their  resptciWt;  plaee* 
vitb  tftxIBcitot  firtnii^,  sMd  which  ti>iR  req«ilfe  to  t)e  ^ery  coli-' 
side^^6;itt'the^  csA  derive'  so  Mhi  ^pport  fVom  the  wir^. 
ThSfr  idijbetisr^  hoNrei^et  (6f  whidi  Mr.  H.  has  not  gitc^ii  any 
c^Mite)^>rlU  b^  deetted  ah  object  of  small  comequenee  ivhew 
r^^refd^r  tHepisi^^ef^fgti^rdltiig  ple^sctre'^gfocnKk,  ^rnatisented 
'waJks^  &c.  without  interrupting  the  prospect.  A^'here  otilify,' 
iiiS&piii6kiti  iaf  btiAttheht^  iv^tie  chief  objefct^t^  be  attained  by  the 
ef^tioto  of  ftic<»,  ^ve  'af()rehend  that  one  df  this  kind  might  be 
Hied  "with  ihMamage^  b^  adopting  d^i^M  Instedd  ct  iron' 
ttib^orts^  at  tb#  expense' would  l^  letB  than  that  of  most  other 
k\Mi,  arid  fie  dtirtftfimy  e^ertoinfy  not  inferior  j  espec!ff}}y  when' 
tfterfenc^^  #a!f  MrtU  ^t^,  #faieh  i^o«9d  eott  but  littte.  lliis  ad- ' 
vHtiagti^  Ihiht  w6tik!  b6  cdnsiderable  in  many  uplaiid  districts/ 
wtere  qtd^  iericet  nte  ttf^  a«ff  Wddd  i*  scarce.  Iti  these  exposed* 
tittistlbns^  the  ttt}tn^  which  other  fences  generally  sustain  from 
.  Wfeh  whidt  #itfblcl  be  arvdided  in  this ;  ind  when  the  fence  is  r^* 
^^Tedtteivrfstm  ^k^-ii^lks  and  tillage,  asi  is  fretitxtmlytht  cKse, 
a  feidii^^ fKafitfi^  ffie«fi#fied  dbOVe  would  be  sufficient;  atid 
Btjtii  Beic^^jttam  iH  d^tlob  of  dtawitig  the  wire  is  known  to 
iiapiifii&  th6  iteiA^  mA  the  e^ti^ittients  Whieb  hinre  proved  iroti 
wire  txj  hfi  ihtHeft  «tft»ti|ef  Ahih  it  is  geneffirlly  thoaght  to  be,  w^ 
tmtik  tttft  ifi  Mdi  aaies  tiflylie^  Wife  ii)ight  be  enrployed  than  that 
ideeiftM  bj^  Mf.  itd#l^.  Mifltt  Mt  stnall  pailiied wiresi  iiiserted 
mifagfi  ilkk^i  aili^  Me  fbe  {rouAd  ifi  the  usti^l  mdnnet,  be' 
rfio  idddtii  WHh  idVdfiflIKe  te  ih(9e]i-^eldi^  instead  of  nettings 

ftt^iiowm^mmifmffb^f 


Ik  ^^flMrl»  ei^  M.  ^tr^kkturdfs  Gonirmmce  for  shortening  rt^ 

Jhfcdng  Tl»H9pi9i  mikr  a  mm  Method  rf  making  refratiing 

^Rq^h^^^  mUh  «  ihi^oid0  m$  third  iff  the  focal  jLenath  of  thm 

^4M-«^*    %  filATiD  BwwiTfiA,  X.L.X).  /;/2.iS.  and  F.A.S* 

^n.^PhU,  Hag.  No.  l&a, 

J%.  OnikeFiit€$  ufi€^in^Micrcf»eters:.  wOk  am  Account. <f  a  Mie^, 
tkod  rfremw^ing  tlU  Error  arifi^^ffwn  the  h^ection  of  Light, 
ly  en^toying  hoUow  filres  ofC^/m*  By  David  Bk&wstbii^ 
LL.D.'^PMi,  Mag.  f^Q.  133, 

1.  M.  Btriieit^Afebt*^  new  teJeteope,  as  described  !n  the  Con- 
nikartte'dt^  TleW  for  1^/  i^  bf  ati  intetkuediate  nature  between 
the  t^re^oHafi  dfid  Nb^ttmi^n  telescopes ;  and  requires  a  tube 
qiiljr  half  as  \6fi%  i^K  ether  tele&fropes  of  the  safne  focal  length. 
The  Ikfgd  ebrifcdVe  spfeeulUfti  is  perforated  aft  in  the  Gregorian  te- 
Jeacope^  ihb  dikhVi^tSt  of  the,  ^jMsfture  beibg  half  that  of  the  spe- 
(p|})upi.    The  parallel' ^7k»  wUpb  sUVer  reiection  would  ha\^e 
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U6       On  the^Fihrisug^di^Mi^^  ^    : 

formed  an  image  at  th^  focus*  arc^.iojt^Qeptecl  by  a  plane  sp^eujuni 
oi  the  ^me  diao^eter  as  the  aperture,  placed  perpendicular  to  the- 
aKii  of  ilie  telescQpe,  apd  are  thence  reflected  back  to  a  point  at 
the  centre  of  the  aperture^  where  the  image  is  formed  and  viewed 
with  an  eye-glass.  By  giving  (jbe  plane  specul am  a  small  inciina- 
tmn  to  \h\i  aiisof  the  telescQpe*  theamage  may  be  fornped  above 
the  large  speculiun^  and  nu  perforation  in  its  centre  will  be  ne- 
cessary. 

Dr.  Brew&ter  renoarks  that  the  merit  of  this  inventiori  dofis  not 
e^clugively  belong   to.M.  ^urckhardt)  as  the  same  principle  wa» 
employed  niore  tlian  six  years  ago  in  the  construction  of  a  re- 
flecting telescope,  by  Mr.  Paterson,  of  Edinburgh,  and  instruments 
of  this  kind  were  advertised  for  sale  in  that  city.     He  also  con-' 
strucied  a  small  one  several  years  slfice ;  from  which  he  con- 
cluded^ that  tke  disadvantages  necessarily  attending  the  shortening 
of  the  tuhcj,  would  more  than  counterbalance  the, convenience  that 
would  be  derived  from  itp     Mi  Burckhardt>  Jiowever,  is  of -a  <iif- 
fertmt  opinion  J  and  as  his  views  have  been  seconded  by  the  Frenick, 
Board  of  Lougitudej  and  taken  up  by,  their  .astronouxers*  t^xl  -£• 
has  given  an  account  of  two  methods  of  Reeling  tlie^s^epuf^. 
po.^e,  which  bav^  occurred  to  him.     He  observes,-. that  if  f(k^^ 
plane  speculum  a  convt;x.  onp  be  substituted,^  ^so  as  to  jformXt^^ 
image  at  the  centre  of  the  large  speculum,  as^ii  M.Bufckt^rdt's.! 
the  telescope  will   becorine  casseg^ainian^.  ap^  the  Jiengtli  of  the 
tube  be  reduced  to  about  half  thiB.fpca}^lengtii;,ofiheconyex  spe-  . 
cuiuru.     This  construction.  Dr.-.  B^  VegaSsj^aSyprefef^^     to  ^at- 
of  Burckhardt,  begiuse  a  correc;}:  ^ar^i&a^pr^  easiijf  ^ive^  ^  a  ; 

convex  than  to  a  plane  speculum,  «tt4.4*ftiViJ?ffl*^Pft?3^^5^^^4 
of  the  former  kind  frequently  correct  those  in  another. 

Jf  the  circumstance  of  sfaoiteitmg  the  tnber^'^iseflectifig  tele* 
scopes  be  productive  of  any  real  advantages^  Dr.  B.  thinks  it  a 
matter  of  rmpftrtance  that' tho^  'of  tefracting  t^es(86pe*^shotild^ 
possess  sfmilar  properties  ;  aiid  h®  dfescribfesi  the'  folloWilil^^coa- 
trivance  for  ejecting  this  purpose,*  by  ^^hichthetube^H  i^uced 
to  one  third  of  the  tbcal  length  of 'the  object-glass.  At  a  distance 
from  the  object-glass  equal  to  one  third  of  its  fdcal  length,  is  placed 
M  phine  spectilum,  (he  diameter'  of  which  is  twb  thirds  bf  that  of 
ilie  object-glass.  By  giving  this  plane  speciiliim  a  small  ilxdina- 
tioR,  the  rays  are  reflectedto  asecond  plane  speculum,  placed  in 
the  same  plane  with  the  object-glass,  and  equal  to  one  third  of  kg 
ill  a  meter,  from  tliis  they  are  again  reflected  to  a  focus  "where 
the  image  is  formed  and  magpined  by  the  eye-piece..  In  this  con- 
struction, the  only  disadvantage  is  the  loss  of  light  occasioned  by 
two  reflections  J  but  this  mgy^  be  obviated  by  increasing  the  aper- 
ture of  the  t)bject-glass,  and.  is  by  no  means  such  a  serious  evil  as . 
that  which  arises  in  M,Burckhardt's  contrivance,  from  thelosi  pf 
such  a  large  central  portiop  of  the  speculumi"   "  V 

2.  After  adverting  to  the  difficulty  of  procuring  fibres  sufficient  Ij' 
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On  ike  Fibres  used  in  Micrometers.    %  Dr.  Breufltets    l^t 

ine  and  elastic  for  these  delicate  instrunient»«  Pr.  Brewster  reo 
marks,  that  a  particular  part  of  the  spider-web,  fibres  of  raw.  silk, 
and  silver  wire,  have  all  been  used  for  this  purpose.  The  ingt^ 
pious  Mr.  Troughton  found  the  first  of  these  so  fine,  opake^  and 
clastic^  as  to  answer  all  the  purposes  of  practical  astronomy  $  but 
^s  the  stretcher  or  long  line  which  supports  the  web  is  the  only 
proper  part  on  account  of  its  opacity^  the  difficulty  f>f  obtaining  it 
t:aused  the  other  two  to  be  frequently  used  :  all  these,  however; 
are  '*  liable  tp  the  error  arising  from  die  inflection  of  light,  which 
renders  it  impossible  to  ascertain  the  exact  contact  between  tho 
fibre  and  the  luminous  body/'  a  disadvantage  which  has  always 
been  considered  as  inseparable  from  the  wire  micrpmeter.-  ThU 
disadvantage,  Dr.  B.  has  been  able  to  remove  by  employing  a  fibre 
made  of  glass;  which  may  be  drawn  to  any  degree  of  fineness 
without  losing. its  elasticity  and  opakeness,  and  can  always  b(d 
procuredVith  facility.  '  ;^ 

Of  these;  he  observes,  ^' It  is  evident  that  this  vitreous  fibre, 
when  drawn  from  a  hollow  glass  tube,  will  also  b^  of  a'tu- 
Inilar  structure,  and  that  its  interior  diameter  may  always  be  re* 
gulated  by  tlie  inner  diameter  of  the  original  tube. '  When  tbr 
fibre  is  formt  d  and  stretched  across  the  diaphragm  pf  the. eye-piece 
c^f  a  telescope,  it  will  appear  perfectly  ,opake,  ^i^i  ^^^H^ier^M 
of  light  extending  along  its  ax.i$.  This  central  ^r^^rency  aciaei 
from  the  transmission  of  the  incident  Itgiit  through- the ^9liiS(o£thf 
hollow  tube ;  and  since  this  tube  can  be  made  f^f-;any  (^br^,.Wft 
can  also  increase  o^  diminish  the  diameter  of  the- liuninQ9;isist.reakb 
In  a  micrometer  which  I  have  fitted  up  in  this  w^yvih^  gl^sfiboeib 
are  about  the  120Qth  part  of  an  inch  in  dian^eter^  «9d^e.frin||i* 
<)f  light  which  stretches  across  their  axes  is  ;4istiQGtlyj::yisH)le^ 
though  it  does  not  exceed  the. SOOOtfip^rt  of  an  ijjkchi.  ^  ,  i  •  ,.  i 
.  ''In  using  these  fibres  for  measuring  t^e  angl^  siibtendedrlby  l|ir# 
lummous  points,  whether  they  be  two  star^,  pf,  4k^.:0ppipsite:e«^ 
fr^mities  of  a  luniinous  disc,^we  may,  as  h^s  b^eif^^one.^Slh^fto, 
separate  the  fibres  till  the  luminous;  points  are.  in  iOoi]^fit;'Wl:tli 
thejr  interior  surfaces;  but  in  order  to  ayoi^  th^  ^ipr.^ialpg 'from 
(nfiectipn^  I  woii]^  propose  to  separate  th^;fibr^ti^  thpt^y^  of 
|\gb[t  issuing  from  the  JunainousL  points  4art.th^ro]gigh  t$^jtr^^^ 
j^eni  a^ies  of  the  fit)res.,  The  rays  thus,  transmitted  ftyidjpiia^su^ 
no  inflection  in  passing  through  the  fibrj^  to  th^  ^ye:;  .$ll4  4«fid^ 
tk|$  advantage,  wb  have,  the  benefit  of^  a  jdeUcat^f  ll^if  fbo^:  .000 
tiirdof  the  diameter  of  the  fibre  i^elf.**c  •.;  ^    ,  ,  ;>  ^:    >nj  .?v  ..«r 


Ohservations.'^Wehaye  before  had  .pcca$?Qii;:t<iT  csiOaiiM^ 
|)y,  Brew^^ter's  diligeice  and  sHiU  in  th^  iipt^'^^^o^Bt  .aQ4'  Mn^ 
pli^^ation  of* optical  instruments  *(pee  qur'Vofe,  »iu  iti«  'f(ri4iv^:)i 
^i\SS^  cpnsider  these  p^pe^js  ;^s  bjgli^y.  w(^y  the  atteotioa  of 
l^icj^s  and  astrgnon^ers.  The  p^an.fbr  shortenihg  a  (ekiBOim 
^,„{>9We>ei>  far  le^s^ss^nti^.  at;  presifl.talb«*^fi*^ vA«.-^^ 

NO.  ijf.— YoJu,  fjr^  *'t    i. 
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133  •  Remarks  on  Jfygrbm'etry,  isfc.  By  Mr.  Govgh, 
veHtion  of  achromatic  glasses  -,  and,  in  oiir  opinion,  the  introduce 
tfon  of  two  specula  must  in  most  cases  bejikely  to  cause  imper* 
ffectiorts  in  the  focus,  which  would  more  than  counterbalance 
any  convenience  that  couki  be  derived  from  the  diminution  of 
the  length.  With  respect  to  the  employment  of  a  tubular 
iibre  for  a  micrometer,  we  apprehend  that  it  would  by  no  means 
possess  all  the  advantages  which  the  ingenious  inventor  expecti 
Irom  it :  for  it  is  easy  to  observe,  by  holding  the  tube  of  a  ther- 
mometer or  barometev  before  a  candle,  that  the  transit  of  the 
candle  behind  it  produces  no  immediate  effect  on  the  brilliancy  of 
the  bore,  and  cannot  therefore  be  ascertained  by  means  of  the 
^'  rays  darting  through  the  trausjwrent  axes.** 


'  Remarks  on  Hygrometry  and  the  Hygrometer  of  1  Berxelius.     In 
a  Letter  from'  Mr»  J.  Gouqh  to  Mr-  lilloch. — fhU.  Mag. 
'    iVb.  131, 

•  Mr.  QoQJ^h  commences  this  Letter  by  obsen'ing  that  few  'addi- 
tions could  be  tT*ade  to  the  apparatus  of  a  meteorologist  that 
woiiid  be  more  acceptable  than  a  cheap  and  correct  hygrometer;. 
that  the  various  attempts  that  have  been  made  to  improve  this 
instrument  have  generally  increased  its  sensible  effects,  instead 
t>f  dimmishing  them,  which  he  conceives,  with  the  celebrated 
Dr.  Franklin,  would  be  a  more  effectual  way  of  attaining  the 
desired  objects  with  ease  and  certainty.  Mr.  Gough  states,  that 
be  ha**  for  stnne  time  entertained  an  opinion  that  a  very  simple 
instrument  of  easy  construction  would  answer  the  purposes  of 
hygrortietry  j  and  a  few  experiments  made  with  one  of  this 
nature,  he  says,  *'  were  far  from  discouraging  the  hope.*'  *  The 
Stewing* description  will  afford  an  idea  of  this  instrument,  as 
well  as  of  the  mode  of  constructing  and  using  it. 
,  Having  t'lken  a  scale  of  brass  or  other  suitable  material,  upon  ' 
which  a  right  line  of  nine  or  ten  inches  in  length  is  drawn  and  di- 
vided into  one  hundred  equal  parts ;  take  a  square  rod  of  wood,  exit 
•cross  the  grain,  four  or  five  inches  lung  and  about  a  quarter  of  an 
inch  square,  and  draw  on  one  of  its  surfaces  a  longitudinal  coloured 
line.  Suspend  the  rod,  thus  prepared,  for  several  days  in  a 
cMe  vessel,  conltaining  a  quantity  of  either  quick  lime  or  dry 
p<>tash,  by  which  means  the  moisture  will  be  extracted  from  (he 
wood,  and  it  will  be  brought  to  a  state  of  great  dryness.  Then 
apply  one  em  of  the  line  on  the  rod  perpendicularly  to^  .the 
beginning  of  the  line  upon  the  brass  scale,  and  mark  the  place  of 
the  i  j'posite  extremity  of  this  coloured  line.  Suspend  the  ro^ 
agi'in  for  an  equal  number  of  days,  in  a  similar  noanner^  -in  a 
Vessel  containing  water,  in  order  that  the  wood  may'  become 
•aturated  with  moisture;  then  apply  it,  as  before,  to  tW 
other  end  of  thescale^  marking  the  place  of  its  other  eKtremity^ 
4    ' 
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Bimarh  on  Hygrometryy  &c.    By  Mr,  Gb^gh.         139 

as  io  the  first  case.  Then  join  these  two  marks>  and  the  by- 
gromigfeT  ts  completed.  When  an  experiment  is  to  be  made 
with  this  hygrometer,  apply  the  rod  so  that  its  extremities  may 
eoincldc  with  the  two  lines,  and  observe  the  degree  pt minted  out 
by  tb-at  end  of  the  coloured  Jine  which  is  applied  to  the  scale, 
•which  will  denote  the  state  of  the  hygrometer.  Mr.  G.  obsetTe* 
that 'hygrometers  of  this  kind  have  "the  recommendation  of 
firnplfdty ;  and  a  common  artist  might  construct  a  number 
of  t^^em  with  little  trouble  and  at  little  expense."  The  rods  in 
his  experiments  were  made  of  old  dry  oak.  Dr.  Franklin 
recommended  slips  of  mahogany  for  the  purposes  of  hygro- 
mstry. 

This  ingenious  writer  then  remarks  that  he  should  have  deem- 
ed this  communication  too  trifling  for  public  notice,  if  it  had  not 
i)een  ibr  the  account  of  Mr.  J.  Berz'elius's  hygrometer  (which 
has  been  noticed  at  page  36  of  our  last  number).  Mr.  Gough 
objects  to  his  hygrometer  as  being  constructed  upon  the  supposi- 
tion that  Mr.  Dalton*s  theory  of  mixed  gases  is  consistent  with 
the  phenomena  of  meteorology  ;  and  conceives  that  Mr.  Berze- 
lius  has  gone  too  far  when  he  says  that  Mr.  Daiton  has  proved 
the  water  of  the  atmosphere  to  be  independent  of  the  air,  as  this 
{M'Oposition  is  not' demonstrated  in  any  part  of  this  latter  gentle- 
xnan*s  works*  He  also  deems  an  implicit  answer  to  this  question 
absolutely  necessary  to  establish  Mr.  B.*s  hygrometer  upon 
$tu*e  prifnciples.  Besides  these  remarks,  which  relate  to  the  hypo- 
thesis which  suggested  the  hygrometer  in  question,  Mr.  G.  urges 
other  objections  against  the  correctness  of  tlie  instrument  itself  j 
and  draws  the  foik>wing  inferences  from  what  he  advances  on 
tliishead:  •*  1st,  That  glass  and  other  substances  rob  the.  atmo- 
sphere of  water  by  an  attractive  force ;  and  that  a  loss  of  terape- 
ratdk-e  does  not hiiig  more  than  prepare  the  air  to  part  with  its 
moisture  more  abundantly  :  2dly,  That  tl?e  attraction  of  the  hy- 
grometer is  resisted  by  a  similar,  but  opposite  power,  residing 
,  in  the  atmosphere  itself:  3dly,  That  the  phenomena  of  the  in- 
atrament  are  to  be  explained  by  thie  mutual  re-action  of  these 
oomniry  forces." 

Mr.<Sough  then  presses  some  further  objections  5  and  as  these 
relate  chiefly  to  the  interesting  subject  of  meteorology  in  general, 
.respecting  Which  so  much  yet  remains  to  be  done,  we  shall  pre- 
aent  them  in  his  own  words:  "  There  is  one  circumstance 
which  renders  the  hygrometer  of  little  or  no  use  to  the  advocates 
of  the  new  hypothesis :  -  for,  if  I  understand  them  rightly,  a 
barometer  will  supply  the  place  of  the  other  instrument,  in  theijr 
opinion.  The  author  ef  this  system  maintains  the  joint  pressure 
of  the  permanent  gases  to  be  29  56  inches  of  mercury  at  all 
times  and  places,  I  suppose  on  the  level  of  the  sea.  This  being 
admitted,  it  will  foltew,  that  the  same  joint  pressure  may  be 
found  for  any  height ;  consequently,  if  t^iis  given  quantity  be 
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140  Memarks  m  IfygomHfy,  tsfc.  Bg  Mr,  (hugh* 
aobcracted  from  atv.obiervQd  height  of  a  barometer,  ihe  mwlii* 
4eL  wiU  .express  the  expansive  force  of  the  aqueous  atmosf^rc 
for  the  time  apd  place, .  If  this  be  what  they  mean^  it  miist 
convince  every  ineteorologist  that  their  opinion  cannot  explain 
the  changes  tl^at  frequently  take  place  in  the  weight  of  the  atmo- 
fpheifek  For  Jnstance^  if  the  hypothesis  be  tme,  the  force  of  the 
aqueouft  atmosphere  ought  to  be  greatest  in  summer^  and  the  Jbe«« 
jrometec  to  be  highest  at  the  same  season }-- but  this  is  not  tbo 
9ase«  On  the  contrary,  the  maximum  of  elevation  commonly 
^ppens  after  the.  winter  solstice,  and  the  minimum  tooj  for  thd 
barom^tex.  frequently  rises,  during  January,  to  30.^,  or  higher  ^ 
t.  e.  the  force  of  the  atmospherical  vapour  is  equivalent  to  one 
ipch  of  mercury,  or  more.  The  preceding  txNidusion  ctfmiot  be 
lecpnciled  both  to  observation  and.  hypothesis ;  for  the  ^hertno^ 
meter  very  seldom  reaches  49**,  at  least  in  Westmoreland,  da- 
ring the  month,  of  Januar}',*  consequently  the  force  of  the  aque- 
ous atmosphere  is  never  equal  to  t^^I^s  of  an  inch  of  mercury  iu 
thisi  county  at  tliat  season  -,  and  the  hypothesis  seema  to  confine 
the  range  of  the  barometer  to  the  limits  39.56  and  29.96,  whkh 
16  injconsisteqt  with  observation.** 


.  Olseryqiions, — rMuch  discussion  relative  to  the  principles  of 
\jgxQm^ixy  has  taken  place ;  but  whether  these  priociplea  oo^^t 
lobe  regarded  as  clearly  established,  we  must  leave  our  leaders 
to  decide  for  themselves,  by  referring  thetn  lb  bur  2d  YcAome^ 
where,  the  leading  arguments  on  the  subject  have  been  noticed* 
We  are  inclined  to  welcome,  any  invention  or  iitiprovemeoli 
yrbich  may  have  a  tendency  either  to  contribute  to  the  accuracy 
of  bygrometrtcal  results,  -or  increase  the  facility  of  attaining 
them;  apd  we  still  think  that  well-^oodiicted  experioieiHs  of  this 
IMture  would  neither  be  devoid  of  utility  jior  interest,  as  they 
would  either  correct  or  confirm  what  had  previously  been  done# 
But  we  caoppt  consider  either  Mr,  Gough's  inveotioDS  er  bis  rea«« 
sooings  as  contributing  much  to  the  imprbvenjent  oi.  hyggoiuptry> 
Fro(|i  the.  magnitude  of  bis  rod,  it  can  otAy  be^culated  to  shetr 
the  mean  state  of  the  atmosphere  on  an  average  bf  several  bour^ 
and  perhaps  days,  befcn'e  the  time  of  obsePtatioQ.  It  must: 
^  confessed  that  some  of  the  circttnictatioes  motioned  try 
Mn  Gough,  as  attending  the  deposition  of  moktore^.  require 
somewhat  more  attention  than  they  have  usually  reteiv^ :  bat  if 
we  at  all  uivderstand  Mr*Daltbn*s  principles^  Mr.  (jough  has  aa 
iPduch  misapprehended  them,  that  it  w<Mdd  be  (00  ledieiis  W 
foitit  out  all  his  mi$takes* 
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fiepori  of  a  Manuscript  Work  of  M.  Andre,  formh-Ty  kn<nt^  J^ 
'.    the  Name  of  P,  Chrysoiogtie  de  Gy,  •  entitled,  ^  Theory  of  th^ 

actual  Surface  of  the  Earth.  %  MM,  Hauy,  .LevibrejeL 
[   and  CuviER.     Read  to  the  Class  of  Mathematical  and  Fh^sidat      ^ 

Sciences  in  the  National  Institute »»^Trans.  last,  180S.. 

■  This  Committee  commence  their  Report  \^ltli'  some  ge'neral 
observations  on  the  manner  in  which   isubjecti^  'of  this  IttatBPfil 
<iught  to   be   considered,  and  geological  researches  co^ducted^ 
They  observe  that  the  natural  history  of  unorganized  b6dte«; 
which  constitute  the  great  mass  of  materials,  is  divided  into  i^^ 
principal  brancheis.     In  on^  of  these  each  dislirict  siibsiance-  i(i  * 
examined  separately,  arid  its  rank  in  the  general  system  ascef- 
tained  by  its  physical  and  chemical  properties.    This  part  of*  geo-      • 
logical  investigation  is  termed  mineralogy ':  it  has-  long  he^h  snc^   ^ 
cessfolly  cultivated  by  men  of  science,  and  has  now  attAirtedii 
fc<Misiderable  degree  of  precision.    The  other  branch  of  this  his- 
tory of  minerals  embraces  the  relative  positions  of  their  diff^rferil  "^  • 
species,  and  of  those  masses  which  are  composed  of  their  varibul 
combinations.     It  is  this  branch  of  the  subject  that  enables  u^  eft 
ascertain  the  order  and  dxtent  of  the  different  strata  Which  con- 
stitute the  exterior  part  of  the  globe  we  inhabit ;  and  which  "% 

known  by  the  appellation  of  geology,  geognosy,  or  physical  geo^., 
graphy,  according  to  the  extent  or  profundity  of  its  researches.  , 
In  order  to  extend  and  improve  39  interesting  and  useful  a  scieihce> 
and  direct  its  cultivators  towards  real  and  attainable  objects,  they 
,  Conceive  that  the  utmost  encouragement  is  due  to  those  who  state 
positil^  facta,  and  maintain  the  most  rigid  silence  relative  to' pre**- 
ceding  systems.        .  '  . 

Some  remarks  are  then  offered  on  the  importance  and  utility  of  ^ 
tliis  science  whenever  -it  shall  attain  any  considerable  degree  of 
accuracy,  and, a  brief  abstract  of  its  history  is  given.  These 
three  learned  reporters  have  then  thought  it  consistent  with  theif 
dotf  to  present  some  of  the  principal  objects  which  it  appeared  t6 
them  necessary  to  study  with  the  closest  attention  before  geologj^  I 

could  become  a  science  of  facts,  or  any  attempt  could  be  made,  ) 

With'tbd  least  hope  of  success,  to  ascertain  the  causes  which  have 
^reduced  our  globe  to  the  state  in  which  we  observe  it.    These 

*rc—   '  ,        i 

■  -Jst,  To  ascertain  whether  or  not  the  division  of  great  chains  of 
iinountaihs  into  one  middle  and  two  lateral  branches,  as  observed  i 
by  Pallas,  and  developed  by  De  Luc,  be  invariable  j  and  to  exar                   j 
mine,  as  Raniond  has  done  on  the  Pyrenees,  the  causes  by  which 

they  are  sometimes  concealed.  I 

2d,  To  examine  likewise  whether  or  not  there  be  any  certainty  i 

^w  uniformity  in  the  succession  of  secondary  strata— whether  oni 
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142      Report  of  M,  Andres  Matiuscr^i  Work  on  GeBlogy. 
particular  kiud  of   stone   be  always  below  another,    and  vice 
versa,  /  . 

.3d,  Tq  examine  the  fossils  in  a. similar  manner,  to  determine 
tka  species  which  make  their  appearance  first,  and  those  which 
gncceed  them  5  to  discover  if  ttiese  two  kinds  are  never  mixed 
together;  if  there  be  any  alternations  in  their  appearance j 
fbe  first  being  found  a  second  lime,  while  the  second  has  totallj 
disappeared. 

4th,  To  form  a  more  mjnute  and  accurate  comparison  between- 
the  fossil  and  the  living  species  than  has  yet  been  done  j  and  to 
ascertain  if  any  relation  subsist  between  the  antiquity  of  the  beds, 
and  the  similarity  or  dissimilarity  of  tlie  fossils  with  living 
beings. 

5tb,  To  determine  if  any  uniform  relation  of  climate  subsist 
between  fossil  substances  and  those  animated  beings  with  which 
they  have  the  greatest  resemblance  :  for  example,  whether  they 
ba?e  emigrated  from  the  north  towards  the  south,  from  east  to 
west  5  or  whether  there  have  been  any  mixture  or  irradiations.    , 

6xh,  To  ascertain  those  fossils  which  have  lived  in  the  places 
^here  they  are  found,  and  those  which  have  been  transported 
thither  $  and  if,  in  this  respect,  any  uniform  laws  can  be  per- 
ceived with  regard  to  the  strata,  species,  or  clim^ites. 

7th,  To  follow  these  difterent  strata  with  the  most  minute 
attention  throughout  their  whole  extent,  'whatever  may  be  their 
wipdings,  inclinations,  or  ruptures  5  and  also  to  determine  what 
countries  be^long  to  the  same  formation,  and  which  have  been 
separately  formed. 

Sth,  To  follow  the  different  beds  through  their  varied  inclinar  , 
tions,  in  order  to  ascertain  tlie  relation  between  the  greater  or 
less  constancy  of  their  horizontal  position,  antiquity^  and  nature. 

Jjid),  To  discover  those  vallies  in  which  the  saliant  and  re-  * 
entering  angles  correspond,  and  those  in  which  they  differ;  also* 
those  in  which  the  strata  are  the  same  on  both  sides,  and  thos^  in 
which  they  are  not,  with  a  view  of  ascertaining  what  relation 
there  is  between  these  two  circumstances,  and  whether  each  of 
them  considered  separately  bears  any  analogy  to  the  strata  which 
-Constitute  the  heights  that  border  on  these  valleys.  •   « 

The  elucidation  of  each  of  these  points  they  consider  as  ne- 
cessary to  render  geology  a  body  of  doctrine,  or  to  constitute  it  a 
real  science  j  but  they  apprehend  that  nothing  absolutely  certain 
is  known  respecting  any  of  them ;  every  thing  that  has  hitherto 
been  advanced  being  of  a  loose  and  indefinite  nature  j  each  per- 
son having  considered  these  slibjects  rather  in  their  relation  to  , 
some  particular  system,  than  according  to  impartial  observation. 
Fossils  alone,  it  is  thought,  will  furnish  matter  for  the  study  of 
several  industrious  philosophers  for  a  space  of  30  years;  and 
their  connexion  with  their  diflfei*ent  strata  will  supply  a  similar 
period  with  subjects  of  laborious  research.    The  Report  the^ 
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concludes  with  some- observations  on  the  work  which  forms  its 
subject;  but  for  which  we  must  refer  such  •f  our  readers  as  Mcould 
feel  interested  in  the  perusal  of  them,  to  the  paper  itself.' 

Ohservations: — Little  heed  be  said,  we  apprehend,  to  ennco 
the  importance  of  that  branch  of  science  (whenever  it  can  justly  • 
claim  the  appellation);  which  treats  of  the  internal  structure  rf 
^he  earth,  as  least  as  far  as  human  industr}'  has  been  able  to  pe- 
netrate;' of  the  nature  and  arrangement  of  Jhe  various  material* 
of  which  it  is  composed,  and  of  the  changes  that  have  taken  place 

.  in  these:  thus,  as  it  were,  tracing  the  grand  chain  of  connexion 
between  the  present  and  the  primeval  state  of  the  globe  we  inha- 
bit. The  student  of  natural  history  cannot  fail  deriving  a  vast 
llind  of  both  pleasure  and  advantage,  from  a  science,  which  elu- 
cidates so  extensive  ^  department  ;of  nature.  Whether  the  va- 
rious minerals  be  considered  in  their,  individual,  or  in  their  col- 
lected state,  which  constitutes  the  strata  of  the  earth,  and  ccim* 
poses'  the  mountainous  masses  that  rise  above  the  general  level  of 
Its  surface,  the  variety  of  figure,  and  beauty  of  appearance,  which 
many  of  theni  exhibit,  as  well  as  the  uses  to  which  they  are  ap- 
plied, will  always  render  them  an  interesting  object  of  amusement 
and  inquiry.  The  contemplative  mind  is  delighted  with  that  dis- 
play of  order  and  design  which  is  manifested  in  the  animal  and 
-Vegetable  kingdoms  ;  while  the  mineral  variety,  the  stupendous 
mountain,  the  towering  cliff,  the  gloomy  mine,  the  awful  vol- 

,  fcano,  and  the  majestic  cavern,  present  it  with  objects  of  the  heau^ 
tifui,  the  grand,  the  terrille,  and  the  sublime  And  there  needi 
no  argunient  to  shew  that  the  proprietor  of  land,  the  miner,  who 
searches  for  hidden  treasures  in  the  bowels  of  the  earth,  the  phi- 
losopher, and  the  Christian^  are  all  interested  in  this-  subject. 

A  very  little  acquaintance  with  the  earth's  surface  is  sufficient  ta 
convince  us,  that  considerable  changes  have  taken  place  in  its  phy- 
sical constitution.  The  regular  distribution  of  various  strata,  and, 
in  many  places,  their  extensive  parallelism,  appear  to  be  theefFecti 
of  general  laws;  while  the  irregularity  of  these  strata  in  some 
places,  and  the  total  interruption  of  them  in  others,  denote  the 
influence  of  powerful  and  counteracting  agents.  The  productions 
of  the  ocean  exist  on  the  summits  of  mountains,  several  thousand 
feet  above  the  level  of  the  sea,  and  the  remains  of  organized  bo- 
dies in  the  midst  of  the  hardest  rocks.  This  vast  assemblage  of  appa- 
rent order  and  confusion,  has  given  rise  to  a  variety  ot  attempts  to 
trace  out  the  causes  by  which  these  effects  have  been  produced* 
The  Grernnans  took  the  lead  in  the  modern  improvements  in  ge- 
ology, ahd  Lehmann  is  the  reputed  father  of  this  science.  He 
^as  succeeded  in  his  own  country  by  Bergman,  Ferber,  Gmelin; 
Cn^nstedt,  Born,  and  Werner,  In  Italy,  the  subject  hag  beeii 
treated  by  Arfluinf  andTilasj  in  Switzerland,  by  Sausfure  an4 
Be  Luc  i  and  tn  Rasi^ia,  by  Pallat.  I*ianc(9  presents  tt!he  ndH^  ef 
Boffon^  Delam£thei'ie>  Saint  Fond,  Dolomieii,  md  Laroisierj  aat 
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U|  Britain,  Burnet,  Woodward,  Whiston,  WhitehurM,  Jaipei 
gallon^  Kirwan,  and  Play  fair,  are  names  familiar  to  the  geoiogicaj 
student.  Most  of  the  theories  that  baVe  been  advanced  on  th^ 
fubject,  nianifest  great  ingenuity,  and  boldness  of  assertion,  and 
^  jionQjL^r  to  the  imaginations  of  their  authors  j  Jout  all  that  we 
^^  pb^erye  respecting  them ,  in  this  place  is,  that  each  has  beev 
fpp)aude4  i^  i^  ^^y*  ^^^  generally  refuted  by  its  successor.  > 

,  VVe  fully  agree  with  these  learned  reporters,  that  very  little  if 
l^t  know|),  with  certainty,  on  the  subject,  notwithstanding  all  the 
j|dvja|i^,;that  have  been  made  within  the  last  half  century  ;  and 
fhatthQ  accumulation  of  facts  is  yet  tpo  small,  and  the  facts  them* 
ti^yje^  5))f  too  coniined  a  nature,  to  «erve.  as  the  basis  of  a  rational 
j|y«(e9>j»,4^^d  account  for  the  revolutions  whiqh  have  operated  upoa 
cpr;ig)^e,.an4  reduced  it  from  its  primitive  to  its  present  state, 
'WfB,"  hpwever,  by  no  means  consider  the  attainment  of  such  a 
Ijstem  anpossible,  nor  doubt  of  i^s  rising,  in  time  to  come,  to  a 
|)^if9portionate  degree  of  perfection  with  the  other  acquirement$ 
ttf  m^.  The  inductive  mode  of  considering  the  subject  which 
!pdM.  Haiiy,  Levierre,  and  Guyier  h^ve  pointed  out,  we  conceive 
to  bei  the  only  certain  process  which  can  conduct  the  geological 
jhilosopher  to  the  full  attainment  of  his  desirfed  end.  Many  of  the 
objects  to  which  they  direct  the  attention  of  geologists,  are  of" 
prime  importance,  and  merit  the  closest  investigation. 
.  Professor  Play  fair,  in  his  ^'Illustrations  of  the  Huttpnian  Ther 
onff**  considers  the  proper  object  of  a  theory  of  this  nature,  to  b^ 
that  of  tracing  the  series  of  revolutions  which  have  taken  placo 
9n  the  surface  of  the  earthy  to  e^^plain  their  causes,  and  thus  tQ 
fcmnect  together,  all  the  indications  of  chai>ge  that  are  found  ii| 
the  mineral  kingdom.  He  observes,  that  the  formation  of  such  s| 
the6ry>  requires  an  accurate  and  extensive  exaniination  of  th^ 
;ghenomena  of  geology,  and  that  it  is  inconsistent  with  any  but  a 
yery  sidyanced  state  of  the  physical  sciences.  There  is,  perhaps,  na 
rfisear<:h  in  those  sciences  more  arduous  than  this  y  none  where  the 
lljibject  is  so  complex,  where  the  appearances  are  so  diversified,  or 
to  widely  scattered  j  and  where  the  causes  that  have  operated,  ara 
fp  rerpote  from  ordinary  observation.  Dr.  Kirvi^an,  in  his  '*  GetH 
fpgical  Ess/ays,*'  has  laid  down  some  excellent  laws  of  reasoningi 
]yl^ch  should  be  most  strictly  adhered  to  in  investigations  of  xha$ 
n^tureiT^lst,  That  no  effect  should  be  attributed  to  a  cause,  whosi^ 
Jiijown  .properties  are  inadequate  to  its  production. — 2d,  That  uq 
^use  shQ^JJ4^l>^  adduced*  the  existent  pf  which  is  not  proved^ 
ffither  by  ac):y9l  experience,  or  apprpved  testimony.  Many  naturaJ^ 
p|iiei^pmena  h^ve  arisen  or  do  ari^^,;in  ,ti(nes  or  places  so  distant, 
\^  well-coqditianed  testimony  conqorntng  them  cannot^  withn 
o^t  onanifest  absurdity,  be  r<9)jeQJted:  tbvis  the  inhabitants  of  thf 
f\ort)iQrn  parts  gf  £urope,  w^o  h^V!^  never  felt  earthquakes,  009 
^i^  Yolfxuipes,,  ninst  neveril^less  ;admit,;  froip  mere  teptimooj^i 
th^^(^  first;  h^v^.beeQ>  aA4  th^  the  9^(xid  dQ  ailuall^  f»(A9t^*ff 
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3'4,  That  no  powers  should  be  asci'Aed  fo  any  alleje^ .  catlse,  but 

rtlose  that  it  is  known  by  actual  observation  to  poss.ess  in  approf 

pr\^te  cixcumstances.    ^fler  all,    however,    which  human  ac- 

I    .  iq^ultetneflts  wilt  ever  at jaip,  the  internal  parts  of  the  globe  must 

•  Remain  unknown  to  us  5  and  whatever  relates  to  any  thing  beyoa4 

I  the  Were  surface,   will  be  purely  cowjtjctuialj  as  the  greatest 

I  depths  to  which  we  can  penjetrate  bear  such  ^n  extremejy  xninujf    , 

I  ,    Jfoportionto  the  seipi-diameter  of  the  e?rtli.  .         , 

'  .       JT      «     ■     I   I     T*    ■  ■■■  r         •    •  -f       ~       »   i»  i    ..     p..     '  ■    w  »     I     I    »  ■'»         y 

I  JOm^IJmkg^nmfde  Fiskn  ami  the  Pbmis^  Cortes^ 

the  Aeiiaa,   Vt,    %  J^.  MAi.nkL'i,-'**Jbui%.  de  Fkysidm, 
'  •/%   i^9»7.  '■'.■■* 

■  pR,  HaI43.h  lematks,  tbaX  th6  admir^l^leajp^pathy  w^hlcb  ^g^isti 

,l«tween,  tb^  OMJvbg  ipu^cll^s  of  the  eyes,  apd  whick.  coostapijbly 

doterjpi^es  tbqs^  qrj^ans  lo  the  saipe  <JUrect^oa3  the  diiSculty  pf 

li|[^  Qixe  of  Ibem  witbQUt,  the  other  >  &^  tj^  aloiost.  absol^u^ 

io^gQssibiUt)^  of I7i#i;ipg  them  ^limltafi^usl^  in  iifiiereot  dh'ectiQtii> 

.  [^w  that  tt^y  tvk  d,e^»ne<J  to  be  a^ectei  in  qpacert^    Eb^si^lcJ- 

j{^i$j^  unanimousijc  ag;r^  in  ^ckQowiedgipg  the  necess^ 

rcsmsidence  hetw^h  the  joints  of  the  r€;tiaa  that  receive,  tl^e,  ^* 

HUfUtaneoH?  Impre^siqa  of  the  double  imagei  ia  qrij^  tp  prQdu<;e 

'ftirtj  <»w  j^erCeptiqa  pf  the  obtect.    But  in  -^w^iit  ^(Joeft  Ais- p^- 

jp9<)n4eu<;^cQnsisJtl|    fo  il;  ^t9bli%he4  betVRge^  pf)ints  takei?i  in 

yibfii  ijrhflfe.  ci^tent  of  the  rcjtina,  between  ai^^  or  l^tweea  t\Ko 

9^4^  \    'ttcjaci  3r©  ^stiptts  ^espijcting  which,  either  aji^jthpr^  \mfi 

!.Wt^M#4j|  py  Vfbicb  have  not  b^en  examined /aA4  ^geaj  to 

jQCVWat  ^iBQ  d^jopeQ  of  ioquiry .     After  9tatio|^  the  di^rent  opj^qi^s 

Qfli^tqttejt  3aller«  and  Leeat,  on  thia  subject,  Dr.  ft.  ob^tvfi, 

tt^a^  *'  b^tvejQQ  authioriities  so  respwrt^k,  experiment  ought  oa^y 

.tftjecul^*    '!]E1io%B  to  which  I  have  had  recourse  are  the  ju^g^t 

sii»^iip:    thejr    cowist,  j?rUw?ip^y>  »P  producing   au  artificial    . 

.  ^^nuv^g;^  bjc  cJtwiffipif  tfie  usu^l  d^nectiop:  of  the  optic  axe^  l^y 

'Ipi^  j^e^QjCE^oa  wjiiif^li  co^stltv^  the  fu^it  jcesults  of  thefsae^- 

p^nilliRipni^   ar^  aju^  ^f^  c^M  be  reconcUefl  with  th&  Qpujiiqn 

W^fy^  Wsstraiwf  1^  pp^itiqn  of  this  linage  to  a  siii^le  p;ainjt  £tt  the 

'Bottom  ofeaci  eye  j  for  one  of  thp  iitiprejssiQ^vs  bjei^ig  o^cessariiy 

<  msi/Ae  i^pn  a  point  o£  the  retix^  wiudii  ia  uot  d^^tiued  to  Veeefve 

.  it;^  Wgbt  V^%  to  ijivQ'  r\^  to  wy  pe^eption.    Fronv  this  fact  alqpe 

y^.  piay  ccH^lqde  tb«t  the:  pl^ce  of  the  jfloiage  i^  not  nacessarlly 

^9t  tl^Q  vertex  pf  tbo  optic  2^\^  but  .th^  cpiuvy  points  pn  t$e 

reGna^  Besides.  thiSj^  isay»  receivv&tha  imprecision  and  afford  percep- 

tipp.    Wc  ip^ay  conv\Dc^  q»r^ ve%  of  <his.  by  shiittiiig  'ocet  eye, 

Ipqng  the  otte^  \^i:^^  4-  ^culum,  a^d  dire;cting  it  to  a  candjle 

Diaced  in  ^^  prolpn^^von  of  tine,  optic  aius,  but  in  dkferent  ^a^gii- 

fir  positions.  Jtts  light  ceases  to  be  visible  When  the  angle  h  7Q* 
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ft  leatU  We,  however,  oaly  distinguish  the  candle  perlecCif^ 
when  the  angle  b  much  less ;  but  we  have  no  perception  of  tte 
light  when  its  position  is  soch  that  none  of  the  rays  can  attain  thf 
posterior  htoiisphere.  of  the  eye.  It  b  therefore  evident  that 
natare  has  not  given  an  extension  to  the  retina  in  vain«  and  that 
the  points  situated  about  the  optic  axis,  because  they  are  less  £sir. 
vourably  posited,  are  not  less  fusoeptible  of  being  afifected  than 
those  in  the  axis.  Light  received  into  the  eyes  by  inclining  theiQ 
80  that  the  images  make  with  the  optic  axis  angles  o^  15^,  20^»  or 
!JL5^,  sufiers  no  perceivable  diminution  in  its  bnghtness.  These 
facts,  which  are  easily  jproved,  shew  that  the  field  of  distinct 
and  perfect  vision  is  much  more  considerable  than  that  assigned  to 
it  by  Dr.  Young  in  his  learned  memoir  on  this  subject.     . 

Dr.  Haldalt  conceives  that  it  is  not  necessary  to  suppose  that 
point  of  the  retina  which  corresponds  to  the  optic  axis  to  be  indued 
with  gceater  sensibility  than  the  other  points,  in  order  to  render  It 
the  place  of  perfect  vision  >  because  it  is  the  focus  of  refractive 
(Preparation,  the  only  point  where  the  image  can  have  all  its  per)* 
fection ;  and  that  the  most  vivid  impressions  take  place  at  this 
point,  not  because  it  is  the  only  one  capable  of  producing  vision^ 
but  because  it  is  the  most  advantageously  situated,  he  considers  as 
'  sufficiently  proved  both  by  artificial  squinting,  and  by  observation 
on  the  accidental  squinting  mentioned  by  Cbeselden.  As  it  ap- 
pears that  when  the  double  image  fails  upon  correspondent  poinft 
of  the  retina,  that  is,  upon  those  which  possess  similar  functions, 
whatever  be  their  situation,  simple  perception  is  prcxiuced,,  it  be- 
comes an  obpect  of  inquiry,  which  points  are  capable  of  pro- 
ducing simple  vision  and  which  are  not.  This  author  observes, 
that  the  points  of  correspondence  are  generally  situated  at  tte 
vertex  of  the  optic  axis,  have  rigoroasly  the  same  position  upon 
the  retina,  or  are  symmetrical.  Yet  in  the  fapid  motions  of 
objects.  In  those  of  the  eyes  produced  by  the  affections,  of  the 
mind,  in  the  accommodations  of  objects  on  this  side  of  the  point 
of  distinct  vision,  in  certain  positions  of  the  head ;  how  is  it  to  be 
conceived  that  the  impressions  are  made  upon  parts  that  are 
exactly  symmetrical  ?  This  simple  reflection  had  long  induct 
Dr.  H.  to  suppose  that  the  images  might  be  received  upon  points 
bflthe  retina  which  were  not  symmetrical,  and  yet  not  produce 
double  vision :  and  experiment  has  confirmed  this  supposition. 
These  experiments  were  ibt  following : 

If  a  lighted  candle  at  the  distance  of  eight  or  ten  feet  be  viewed 
with  one  of  the  eyes  j  and  after  rendering  the  position  of  this  eye 
invariable  by  means  of  a  "speculum,  the  other  be  pressed  eitheir 
on  the  inside  or theout,  so  as  to  incline'  the  o^tic  axes  to  each 
other,  a  double  image  of  the  candle  will  be  producied.  \ 

A  d6ol)le  linage  may  also  be  obtained  by  inclining  the  axes  of 
'  the  eyes  toeacfh  blher;  either'  inwards  or.  outwards,  and  by  incli- 
ning them  to  the  rays  of  the  candle.  The  parallelism  of  the  trans- 
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if«f8e  ases  of  the  e/es  ought  to  be  careftilly  preserved  io  ihoM 
motioosi  in  order  to  prevent  the.  e^cts  produced  by  them  fi^otn 
being  confeunded  with  those  arising  from  an  inclination  in  thie 
vertical  plane. 

-  If  one  eye  be  shut^  the  other  directed  to  an  object  cither  above 
0r  below  the  candle^  and  then,  aAer  having  fixed  the  open  eye  in 
tliat  position,  the  other  be  suddenly  opened,  ^e  shall  have  a  double 
image  of  the  candle.  A  slight  inclination  of  the  optic  axes  in  the 
vertical  plane  gives  rise  to  double  vision  5  but  it  cannot  be  pro- 
diieed  without  a  considerable  inclination  of  these  axes  In  th^  bpri- 
aontal  plane.  A  double  image  may  be  obtained  in  the  horizontal 
plane,  however,  without  employing  any  violence  upon  the  eye, 
which  aflbrds  reason  for  supposing  any  change  to  have  taken  place 
in  the  form  of  that  oi^an.  It  is  sufficient  for  this  purpoae  to  view 
an  object  placed  at  the  height  of  the  eyes,  very  obliqudy ;  mA 
the  same  may  be  obtained  in  an  Oblique  plane  by  a  certain  in* 
•linationof  the  head  *,  while  it  takes  place  in  the  vertical  plane  by 
mechanical  means  only. 

•  Dr.  H.  then  observes,  that  *'  these  facts,  from  a  great  number 
af  experiments  repeated  and  varied  in  diftient  ways,  not  only 
pcove  that  nature  has  admitted  a  certain  latitude  in  the  law  wbicb 
abe  has  imposed  rebtive  to  the  points  of  correspondenoe  i  that  it 
is  not  absdulely  necessary  that  the  points  of  the  retina  oppn  whicb 
the  impressions  are  made  should  always  be  fimilarly  situated  % 
but  also  that  there  are  points  of  the  retina  taken  at  a  distance  from 
the  optic  axes,  which  may  or  may  not  produce  doable  iomes,  ac* 
cording  to  the  directions  in  which  they  arrive  at  the  eye.  Thusj  in 
Ihe  transverse  plane,  the  optic  axes  ought  to  be  much  inclined,-  in 
Older  to  give  place  to  a  double  imagf  ,  while  a  small  indinatioii 
mduces  the  phenomenon  in  the  vertical  plane.  These  general 
limits  of  the  field  of  simple  vision,  of  the  area  of  the  points  of  cor* 
respondenoe,  present  the  elements  of  an  ellipse,  of  which  the 
greater  axis  is  parallel  to  the  transverse  axis  of  the  eye,  the  less 
axis  parallel  to  its  vertical  axii,  and  the  centre  corresponds  to  the 
vertex  of  the  optic  axis. 

.  ^ ''  This  general  determinatipn  of  the  form  of  the  fields  of  simple 
vision  not  appearing  to  me  to  be  sufficient,  I  have  made  some 
attempts,  in  order  to  indicate  more  exactly  its  extent  and  its 
limits.  The  means  which  I  employed  consisted  in  comparing  the 
angle  fi>rmed  by  the  double  image,  with  the  angle  which  it  is  ne* 
cessary  to  finrm  by  the  inclination  of  the  optic  axes  in  order  to  pro* 
4noe  it.  I  have  found  that  the  apparent  separation  of  the  double^ 
Imafd,  in  the  horizontal  plane,  was  at  most  but  9  third  of  what 
cugnt  to  result  from  the  given  inclination  of  the  axes  in  the  same 
phma  I  while  in  the  vertical  plane,  the  separation  of  the  images 
and  the  inclination  of  the  axes  were  sufficiently  exact  proportionala ; 
fiom  which  I  concluded  that  the  extent  of  the  field  of  simple 
-visi^Mi  was  tbsee  ttnoes  as  gieat  in  the  horizontal  plane  as  it  was  m 
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tiMifbrtltkf  pkne.  Bot  as  I  lisv^  4buiid  that  tbe  ineliflMiM  «f 
tlMos^ait^  in  tbe  ibnner  f  latte  ought  ta  be  about  \5^,  in  Qfte>lD»  * 
oeei^n  a  double  image,  the  litstance  of  Ihe  centra  of  the  o{ieBin|r' 
of  the  pupil,  where  the  rays  cross  each  other,  to  the  bottom  of  th*/ 
e^re  lipdh  iirhith  the  linage  is  paamed,  being  MM»t  twelve  miQi- 
rmitn  <abr?ut  /(7a44rof  an  Eagrtgh  inch)  in  an  adnlt,  I  foued  rfaiBt> 
theopMtngof  (his  angle  ought  to  comprehend  beriBontallj  Ml* 
eM^m-df  ei^bt  mil^itfidtret  (.31428  in.  £Dg.)  upon  the  i^na  :  i«i 
a^tbirdc^thla-dinaetMlonlBietng  assigned  to  the  limit  of  douhte' 
vffiiott  in  the  vertical  plane^  the  iteld  will  be  represenled^  tvpr: 
ail  «ittpae  of  \^ioh  the  axes  are  S  and  2|  mittimetves  xe^«e* 
tivef^>*  •         ' 

^i^itillidse  i«6eilrotiei,  this  learned  ^otinN*  is  led  to  seme  ae** 
fliretkiM  Upon  the  p^dtion  of  the  acbroDoatic  fanetioos  of  «h» 
^^  titid  oe  enanciifies  itm  kadiag  oli^ectnosis^htch  have  beeii 
uffited  against  thit  ikiesntf.  As  the  aiigl^  appearances  of  deeottpow 
tiiUon  tn  (lie  4ty*  of  light  whiph  the  expcctinentt  present,  ane  itCkk» 
sensible,  and  in  some  cases  equivocal,  he  coorsidert  it  ai  ins^fficiaMi 
lt3r40nrltd!Ae  th»  tteorydf  ihis|feri^ctioo ;  md  among  other  aigu- 
wctvtsJIayt  \v4)9ch  he  siqjports  hie  opfaion  iwe  the  fc^owtni^*  ie« 
tttuee  thk  kin  tnay  he  confounded  i^h;h  lihe  penumbms  that  acoooH 
fkrif  M  small  bpdies  \»<hett  (seen  indistiiun^r  vnDh  the  pibpor 
afaade^^>  irhidi  in  icaae  dicmetances  areoohmmd;  but  chin 
becBftise  the  ieebk  iris  which  is  observed  Biaf  he  prodmcedi 
net  !b7  thenaeqaal  eefmctive  foroe  of  the  hjumoias  of  the  eje  mpmi 
dMfeMir  nays  iof  light,  bat  bf  the  attvactioD  of  tbese  bodies  vpoa 
dieimx^notts  ra^is  ttrbteh 'approach  ttieir surfoceshefosetheyMtriee 
Ht  the  eye  5  atkKhia  a^peaisaiowerideat,'ar«ap)aQeBef  afoleck 
OCOUnd,  o^hichdono^  liaiect  DbettRnhunis  lays^  tlietrisebaohilidy 
msappil^.  In  order  to  drnw  as  a  tonchuim  ten  thiaappeaiaaot 
the  uneonal  refrsiotivie  power  of  the  efe,  is  is  iMosssaiyto  deUMiD* 
att^te'thatthk  deeomposition  cafmot  def>ead.upo« anj  other  eaic^e^ 
this,  hewever,  be  aays,  is  evidaiKly  oixt  of  the^^re,  and  kidepeiit 
#ent  of  i«s  lection.  In  order  too  to  coAchade  that  tbe  haonaqra  4af 
the  eye  are  not  perfectly  achromatic,  the  luaooDoiif  rafrs.shosdidt  he 
l^l^ied'to  that  oirgim  as  they  ceoie  teih  the  %»e^ea  vhidx  ebiit 
them,  in  ^nch  a  manner  as  not  to  softer  any  daoocepositioo  botoe 
they  attain  it  -,  n  fihouHl  also  be  pressed  thac  thn  deceHipasittao  ia 
^sdfected  in  their  passage  through  the.  huoaoms  ef  the  eye.  Vat 
^^  has  not  taken  place  in  any  cf  the  expenmenlB  ivaom  mrhich  tkm 
tfbj^ctions  to  this  perfection  are  founded.    Dr«  H.  theeeisre  ccs^ 

.    «tdere  tbe  perfection  of  tlie  achrematic  imperty  of  the  ^ye  Jia  igBf 

?.« ^tabMshed  and  deoiotutri^ted. 

^^  06serwiiwns.  -^OfM  (for  corporeal  asnses  cfe  fiu:ukies^  VMfli^* 
ceivcthat  there  is  not  ^one  which  aibtds  ua  so  oiasy  lesooroea  if 
pt3lity  aadentertabaaentasTivion^  aorany  fhM»ther|oasafwhicii 
weare6Qbiecte4<^sojiiaoy9  so  vasEogs^  aod.aoaggraanteduoite- 
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w^iih  tbe  forxng  b)^  which  bodies  are  limited,  the  colours  b/  which , 
they  are  etiibelkshed,  the  relative  positious  in  which  they  arft. 
placed^  aod  the  motions  t^  which  they  are  coaveyed  from  aoB* 
situaiAoa  to  aaother.  "  It  di^crmuoatei  without  ooufusion  all 
those  modifications  that  seem  to  sport  in  a  thousand  ditiej^Qt  wayt^^ 
in  IMbat  grand jdiivejrsity  of  objects  to  which  a  single  loojc  cauiuLtexid 
iUolf.'*  The,  nature  of  this  faculfy>  ami  the  mode  of  opex:ation  bjf* 
which  it  is  qapable  o(f  conferring  so  many  advant^es,  could  not, 
Igng  elude  the  curiosity  of  man,  or  be  regarded  by  him  as  objects 
unworthy  of  JQ^uizy  :  a^  we  coi^ve  that  a  brief  sketch  of  the* 
leading  opinions  which  have  been  entertamed  by  different  phih>-t 
Sixers  relative  to  t^se,  will  neitber  b6  uninteresting  nor  xmls^ 
structive.  to  many  of  our  readers.     . 

T^  PJatoni^ts  and  Stoics  supposed  that  external  objects  wiem 
perceived  t^  jaieans  of  ray.s  passing  from  tba  eyes  to  the  object,  b]f 
which  they  were  OLpdi&eid  and  neturn/ed  to  the  eyes,  i^^^^  ^^^^ 
p):oduce4  th^  sensation.  ^  The  Spicureacs  maintained  tliat  viskm 
>y4»  offeoted  by  the  epAanatioa  of  .corporeal  in^ges  from  the  ol^^ecU 
to  the  ^es  rtixhy  ^  idnd  of  atpmical e^SUivia  constantly  emanating 
£com  wnat/^er  coi^d  be  gercei«e4  by  tbis  organ.  7^e  Peripatetics 
differ  irom  the  f^icuveans  in  con(;:(eiYing  the  icnages  or  species  t% 
h^  incorpor^.  With  respoct  to  the.  mode  by  which  tbesen$atkn| 
is  eiSeqted,  th^y  assert  tbi^  ev^ery  iMslbIeo|;)ject  impresses  its  im^^i 
qn  the  contiguous  air  ,  and  this,  image  axiother^  somewhat  lesiig 
qa  the  next  nim  of  air  3  ^nd.so  '^n,  m  fiuccession^  until  the  iast  ii 
impressed  upon  the  crystalline  humoiii*  of  the  eyq,  whdch  th^  stt» 
girded  as  beiiig  the  immediate  mover  of  the  soult  These  ^>edis 
they  denominated  hUmtionales  ox.  kUen&mal  spedes.  John  hsq^ 
tis^  Porta  of  Naples^  a  ce^ebraiefl  philosoplier  and  ma^bemaf^c^lnt 
ibr  the  time  in  v^hich  h^  %urished,  was  the  first  who  (irovsedy  abooit 
the,  middle  oif  the  ;6th.  centmy^  that  visioi^  was  not  caused  hy  rajai 
emitted  from  the  eyes,  but  by  meams  of  l^ht  received  into  th» 
^ye.  The  Cartesiaiis  and  Newtonian  pbikwopbecs  give  a  heUer 
account  of  vision.  They  say  it  is  performed  by  rays  of  lighlii  r^ 
fleeted  from  the  several  points  of  visible  objeett,  veoeavod  into 
the  pupil,  and  refracted  and  collected  in  their  passage  thrniTjg^ 
the  humours  to  the  retina,  where  the  impce&s^on  or  image  J9 
formed,  and  whence  it  is  conveyed  toihe  brain  by  the  ggpTllaqiieitf* 
pt  the  optic  nerve. 

We  know  frpm  e^erience  that  the  eye  is  capable  of  viewiw 
,^e^  at  axertain  distance  without  any  mental  c^u^OQi  am 
that  this  distance  varies  with  different  eyef .  Beyond  this  distano^ 
no  mental  exertion  can  be  of  any  avail;  but  within  it,  the  <^^ 
|W»^4efises  the  power  of  adap^ng  itself  to  the  various,  accasioiii 
Axrhiqh  may  occur,  and  to  which  it  may  be  directed  by  the  vxditioQ 
of  the  mind.  In  what  manner  this  i^  eSbctfid,  is  an  anqoiiy  which 
tm  &^q^ef3itiy  eqg^ed  the  ^teation  otf  optical  phibsopbeip^    I)r« 
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-Yoonghas  examined  the  chief  solutions  of  this  problem  preKBtal 
by  dt&rent  writers,  and  offered  some  observations  of  his  own,  iff' 
M  iogenioas  paper  printed  in  the  Philosophical  Transactions  for 
i793r,  and  reprinted  in  the  second  volnme  of  his  Natural  Phi- 
losophy }  and  from  which  several  of  the  succeeding  rettxarks  have 
been  obtained.    . 

'  Kepler  was  the  first  who  gave  a  theory  in  order  to  accoant  fbr 
tliis  accomnickiation  of  the  eye.  In  this  theory,  he  aopposesthe 
oliary  processes  to  contract  the  diameter  of  the  eye  mid  lengthen . 
its  axis,  by  a  muscular  power.  Descartes  imagined  the  same  con-' 
traction  and  elongation  to  be  effected  by  a mosculanty  of  the  ciys«' 
tallrne,  of  which  he  supposed  the  ciliary  processes  to  be  teadon».- 
Dr,  Young,  however,  asserts  that  neither  of  thi^e  suppositions  ta 
adequate  to.th^  effects  De  la  Hire  maintains  thirt  the  eye  onder-* 
l^oes  no  change  except  the  contraction  and  dtlataticm  of  the  popil. 
This  position  he  rests  on  an  experiment  which  has  baeii  shAwn  hy^ 
Drs.  Porterfidd  and  Smith  to  be  ftllacioas^  Haller,  top«  adopted 
die  same  opinion,  notwithstanding  its  incoinisteficf  with  both  th^ 
known  principles  of  optics,  and  constant  e^perienoe.  Dr.  Fem^ 
bertoov  supposed  the  crystalline  to  contain  nmscolar  Wtlfts,  by 
which  one  of  its  surfaces  was  flatlened,  while  the  other  be^me* 
more  convex.  But  Dr.  J^orin  has  proved  that  a  dmnge  isf  tibts 
kitid  could  not  produce  the  effect.    *'  Dr.  Fttrterfidd  eoooeivet^  I 

that  the  ciliary  prodesses  draw  forward  the  crystalline,  and  make  I 

the  cornea  more  convex.  The  ciKary  processes  are,  firein  thett 
atrocture,  attadiment,  and  direction^  ntlerly  incapaMe  of  this 
action ;  and  by  Dr.  Juriu*s  calculations,  there  is  not  room  for  s 
sufficient  motion  of  this  kind,  without  a  very  sensible  increase  to 
the  length  of  the  eye's  axis :  such  an  increase  we  cannot  observe.*' 
•The  hypothesis  whi^h  Dr.  Jurin  offers  on  this  subject  is,  that  the 
u^,  at  its  attachment  to  the  cornea,  is  muacular,  and  that  the 
convexity  of  the  cornea  is  occasioned  by  the  contraction  of  this 
muscular  ring.  Dr.  Young  observes  that  '^  no  such  ring  is  disco- 
verable," and  adds,  that  the  same  author's  *'  theory  of  accommo- 
dation to  distant  objects  is  ingenious,  but  no  such  accommodation 
takes  place.*-  Musscbenbroek  conjectures,  that  the  relaxation  oiT 
the  capsule  of  the  vitreous  humour,  where  it  receives  the  impres- 
sion of  the  ciliary  processes,  permits  the  coats  of  the  eye  to  push  i 
forwards  the  crystalline  and  cornea.  Sudr  a  voluntary  relaxation,  ! 
Dr.  Y.  observes,  is  wholly  without  example  in  the  animal  eco- 
aomy.  Some  have  supposed  that  the  pressure  of  the  external 
muscles  lengthens  the  axis  of  the  eye :  but  this  is  insufficient  for 
the  purpose  intended.  Others,  but  with  less  reason  on  their  side, 
have  said  that  the  muscles  shorten  the  axis.  Nor  have  those  been 
wanting  who  halve  advanced  that  the  ciliary  processes  flatten  the' 
crystalline,  inconsistent  as  it  is  with  observation.  "  Some  other 
auppositions  have  also  been  formed  by  different  physiologists. 
2ina  imagined  the  ciliaiy  processes  to*  be  dutended  by  a  flukl,  aii4 
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tofcolnide  theleos.    Saurages  copjectures,  that  the  ring  of  the 

Etit  »  inflated  by  the  electric  fluids  and  alters  the  form  of  the 
M :  Moiiliii,  thtt  the  cornea  is  rendered  more  conrex  by  its  11'- 
gamenta,  which  are  in  ffict  nerves :  Bourdelot,  that  the  contrac- 
tion of  tbt  pBSpil  increases  the  convexity  of  the  lens.  But  all  these 
.auppositions  are  liable  to  as  strong  objections  as  those  which  I  have 
alraulyenmined***    * 

tk,  Yooog  (hen  piK)oeeds  to  investigate  a  solution  of  his  qwn.  He 

■uaagtbtd  that  no  oilier  power  was  capable  of  producing  th'is  change 

but  a  moscularity  of  a  part,  or  of  the  whole  of  the  capsule  of  the  crys- 

taliipe  lens.    But  on  closely  examining  the  eye  of  an  ox  both  widi 

the  naked  eye  and  a  magnilierj  he  conceived  that  he  had  discovered 

en  arrangement  of  fibres  which  seemed  to  remove  the  difficnkiet 

with  which  this  toanch  of  optics  had  long  been  embarrassed.     Ilbia 

.  muscular  mass,  for  such  he  considers  it>  he  observes  *'  is  indosed 

in  a  strong  membranous  capsule,  to  which  it  is  loosely  connected 

by  minute  vessels  and  nerves ;  an4  the  connexion  is  more  obser- 

.  vable  near  its  greatest  circumference.    Between  the  mass  and  1« 

capsule  is  found  a  considerable  quantity  of  an  aqueous  fluid,  the 

liquid  of  the  crystalline.*'    Dr.  Young  then  enters  into  several 

,  particulars  to  prov6  the  action  and  utility  of  this  structure.    Dr* 

.H(«ack,  l^wever,  in  the  Philosophical  Transactions  for  1^94, 

.  contest  the  very  existence  of  these  muscular  fibres.    Amcngst 

.  other  reasons  urged  by  him  are,  the  great  degree  of  transparency 

they  mast  possess,  not  to  occasion  an  irregularity  in  the  rdraction 

.  of  those  rays  which  pass  through  their  several  parts  *,  and  thmt 

mimber,  which  must  amount  to  twelye  thousand.  ,  After  uiging 

other  objections  to  Dr.  Young's  hypotheais, .  he  concludes  that  m 

such  muscles  exist,  and  that  Dr.  Y.  must  have  been  deceived  bf 

.  some  other  appearance  which  resembled  muscles. ,  Dr.  Hosatk 

,  then  states  it  as  his  opinioti  that  this  accommodation  of  the  eye  Is' 

efiected  by  means  of  its  external  muscles.    He  thinks  that  it  is 

neither  inconsiiitent  with  the  general  laws  of  nature,  nor  contrary 

to  the  animal  econotoy,  to  8uppo(>e  that  these  muscles,  froin  their 

'  combination^  should  have  an  additional  action  and  utility,  exclusive 

.  of  the  common  purposes  to  which  they  are  well  known  to  be  sub^ 

servient.    In  this  paper  Dr.  Hosack  inquires  into  the  structure  and 

.  use  of  these  muscles,  and  the  manner  in  which  they  are  capable 

of  producing  the  requisite  changes;  and  illustrates  His  hypothesis 

by  several  experiments. 

The  subject  was  afterwards  pursued  by  Mr.  Home,  with  the 
assistance  of  Mr.  Ramsden  and  Sir  H.  £nglefield<  Mr.  Home 
endeavoured  to  prove  that  the  accommodation  was  principally  ef- 
fected by  an  increase  of  the  convexity  of  the  cornea,  which  he 
imagined. he  had  actually  observed.  But  on  repeating  his  experi« 
^nents  in  a  different  manner,  he  was  obliged. to  abandon  this 
.  opinion  in  some  measure,  and  to  suppose  that  only  about  one 
third  of  the  change  was  produced  by  an  alieratitm  of  the^comea^ 
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» sttd  the  rensainder  hv  Ihiagiaod  wa^  1^  be  attrllHMed  ta  ail  eMgeH 

tioia  of  the  eye. 

-  In  the  paper  qoded:  by  Dr:  H^tl^It,  inA'i43h  wat*  vm^  tot  ^^ 
'itay^  Society  m  1800>  Dr.  Young  hasfibe\^i>,  by  e^t^rnitiin^  llle 
'  fduiDges  of  the  eye  when  the  covnea  is  in  centoct  i^h  water,  ihat 

idMS  figiu9  of  the  cornea  b  Qot  la  a^  de^die  c^D^emed  \n  the  ae- 

commodation  :  he  has  also  made  a  immber  of  (Mk^?eM.  ei^^i- 
;itdent»  in^rder  to  proves  that  the  length' of  t*l^: eye- ?&  WJhoUy  lAca- 
i  pablc  of  v^ation  ;  and  olfhet^  ^  ^hew  in  a  ^i^t  fnktmer  th«t  Hie 
'locm  of  the  cry8<tallin0  is  aetuaiiy  changed,  mid  ib  envrat^fie  oAeh 

rendered  irregtdar.  I*  this  paper  he  Tnentibt>«  coUatera;!!^  tl«e 
.iextent  of  perfect  vision,  observrng  that  "  tlie  visuiri  axis  being 
r£xedin m^difectiai*/'  lie  **  can  at  the«ame.titti^ see  a lunihi^ila 
.  fi^ect  pkced  lateral  at  a  considerahie  distance  fvom  it ;  bcit  in 
.  vavioas  directions  the  angle  is  very  difi^etit.  Upw^nxis  it  extends 
..to 50^^  inwards  to  60*,  downwards  to  70^,  andont^ajds  to  go^ : 

•  t^Mae  fUternal  lifuits  4kf  the  tieid  of  Tiew  nearly  cerre.^pondtng  with 
«the.eK6emal  limits  formed  by  the  difibrent  parts^  of  the  face.     It  is 

well  Ifitioiiun  that  tte  retina  advances  fkxtther  fop\mt4i  towards  the 
iintetaal angle  of  the  eye-,  than  towards  the  eitemal  angle;  bvt 
.'nf>watd»  and  dewn wards  its  extent  is  nearly  equals  and  is>  indeed^ 
,mnty  wa)^  greater  tbtm  the  limita  of  the  field  of  view,  even  if  ai- 

itmiaet  is  made  for  the  refraction  of  the  coryica^enty*.  The  sen« 
.afhtepoitlon>  seems  to  coincide  more  nearly  with  the  painted  cbe- 
rjwfaiof  qtNKlrupeds :  but  the  whole  eictent  of  perfeef  Visieii  is  JitCle 
.>aa0rethan  lO*.  The  imperfection  ispsrtfy  owing  to  the  tmavoJd- 
-..aUeiabefitttion  ctf" oblique  rays>  but  principally  to  the  inseneil^y 
<  of  the  velina:  fer,  if  the  imiaigeof  fhe  sun  itself  be  recet^^^  e»  a 
vj>aft  of  the  vottna^  4>einote  frpmfhe  axis,  the  ^npression'  wlB  not 
.  :.h»»eficiently  atrcmg  to  form  a  permanent  spectroim,  akhon^  to 
rxib|ectof  v^iiy  moderateiMnghtness  \vill  prodnce  thi«*  effect  when 
e  directly  vfiewed."  In  fact,  it  is  ea«y  to  obsei^e,  that  ^we  fix  oar 
^  eye  on  any  word  of  a  book  printed  in  a  small  type,  we  cannot 
\.read  wKile  it  remains  in  the  same  position,  the  Words  which  are^an 
1  inch  or.  two  above  or  below  it,  or  on  either  side,  alth€Highf  we 

(jfiHrm '  a  very  good  general  idea  of  the  fignre  and  brightness  of  ob- 
.' jecft-nfutoh  more  remote  frona  the  axis.  Dr.  Haldalt  could  seewH^y 

iiavjeobjeeted  to  this  statement  if  he  had  considered  it  in  ita^itfre 
riitate.    Dr.  Young  baa  also  shewn  that  the  imper^tion  of  the 

focus  throughout  the  area  of  the  retina,  is  probably  in  moat  eyes 
r  ^oniiderabif  less  than  occurs  in  his  own  ey^  in  the  optical  axis,  on 

account  of  anobliquity  el  the  erytftalline,  which,  however,  d^efes 

•  .not  porevent  his  having  vfjry  perfect  viskm  of  minute  objects. 

Bn  Haldalt^s  arguments  and  experiments  respecting  douWe  atid 

•  /ttqgle  vision,  seem  only  calculated  to  create  obscurity  in  a  ^b^ct 

whieb  in  itae>fls>vefy  simple  and  clear.  Each  eye* has  «  point  of 
i  the  .retina  not  syikimetricaliy;  but  similarly  situated  in  the  other 
» ij^^  and  tbe^eorfesfondence  betweenievery-|Kkif  <>f  potnts-is-sneh. 
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that  when  similar  sensations  af&ct  both  points^  at  om^>  ^y  av% 
confoimded,  and  appear  to  the  perception  but  as  one.  We  it^T^ 
iscover  nothing  in  Dr.  HaWalt's  experiments  that  t^i>ds  to  invali* 
<Jate  the  existence  of  a -rigorous  concspoadence  ot  thi*  kiadj  or  U?t 
ehew  that  it  is  susceptible  of  any  mo^itication.  , 

Xt  is  extrenoely  singular  that  Dr.  Haldalt  should  hold  up  a  mer^ 
opinion  or  conjecture^  that  the  various  substances  composing  tlnii 
eye  are  so  arranged  as  to  render  it  achromatic ;  not  even  founded' 
on  any  reasoning  respecting  the  necessity  or  utiiLky  of  such  an  a^ « 
f^Ogement,  in  opposition  to  the  evidence  of  positive  and  r«peate<it 
«;&perii:nents.  .  Dar.  WoUaston  has  measured  the  dispersive  i>ower% 
of  thje  crystalline  lens,  and  of  the  other  su,bstances  composing  tl«t 
eye^  and  has  found  them  even  ^ater  than  thoise  of  many  otbei! 
i?at<ural  substances ;  the  same  philosopher  has  observed  a  sorilcing 
ckifi^enjce  in  the  actual  refraction  of  rays  of  diilarent  kiad«^j  a^ 
Dr.  Young  has  even  measured  that  djfferei^ce  iiir  vaiiou^  w$ya  y  and 
yet  Dr.  Haldalt  insists  that  the  actual  d^lertt) i nation. of  >thisdispef-« 
sioil  is  *'  insufficie.nt  to  invalidate  the"  theoiy"  of  the  impgin^ry 
perfection  of  the  eye  5  notwithstanding  that  Dr.  Maskalyne  haa 
long  before  demonstrated,  that  the  iinperfectipn  produced  by  difr^ 
persioii,  must  necessarily  be  too  small  to  occasion  any  praoticai 
inconvenience.  On  such  a  disposition  tO' prefer  ^peicalatlons  ji^ 
experiments,  it  is  unnecessary  to  make  any  farther  coa^ments. 


Sesearekes  coTtcerning    Heat    produced    hy    Friction,       By  Br, 
HaldAlt. — Journ.  de  Physiquey  Sept,  I8O7. 

After  offering  some  reflections- on  the  nature  of  heat  or  caiorio^  . 
«id  briefly  noticing  the  leading  opiijiops  which  bftve  been  held  bjr 
<]ifiereDt  philosophers  respecting  it,^  Dr.  Haldait  inlSsnms  us  that 
he  undertook  the  subsequent  experiments  with  a  \mv  of  dddii^ 
S[ome  HsLQis  to  those  which  might ono  d^y  serve  pezliapa aior^com- 
^teiy  to  illustrate  this  important  questions  Thft  experiments  of 
Coui^t  Kumford,  though  made  on  a  larg^  sealej,  did  soit  ^^pim^ 
I0  hina  to  have  been  sufficiently  varied.,  and  histobje^li  was^  ttere^ 
fere,  not  oniy  to  make  use  of  bodies  of  di&reftit^  e^urcs^x  bu^  ^Ibq 
to  modify  all  the  circumstances  which  might  o^xawur  iivdevcdG|uQg 
^^at  during  the  progress  of  his  experiments. 

The  apparatus  witJi  wliich.  these:  expi^imejat%  Mwse  lOad^ 
^ousisted  of  a  cubical  box  of  oak,  joined  tbgethep  ve#y  firmly  and 
cemented,  m  which  a  vertical  a^is.  myolved,..  haying  tte  lawec 
e^tremky  resting  in  a  socket  of  copper  iix<^  to  th^  bottom  efl  the 
Jj^x. ;  4he  middle  part  carried  a  pi>lley.firflQ|y  attached'  ta  t^ie'  a  was: 
the  upper  extremity  of  this  axis  also  turned  in  a  kind  ^.  ceppqt 
socket  fixed  to  the  lid  otthe  box  5  fitwJiy,'  towards  the  IjoMfer  part 
of  the  axis^  a  mass  of  copper  provided  with  anglesi  i^s  iijced,  fefcr 
liii& purpose  of  ret^hn^g  tjhe  cyjiiD^e^l^ieiaistJeftiBetd)  trhkb-i 
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adapted  to  them.  Tlie  diameter  of  each  of  these  pieces  was  about 
6  cent.  5  millim.  (about  2.55906  inches  Eng.)  The  friction  was* 
produced  on  the  convex  surface  of  these  hollow  cylinders  by  a  spring 
supported  horizontally  in  the  interior  of  the  box.  The  spring  re- 
ceived at  one  of  its  extremities  rubbers  of  metal  adjusted  toa  groove^ 
at  the  other  end  a  pressing  screw,  which  crossing'the  box,  imparted 
to  it  a  sufficient  degree  cf  tension  to  cause  it  to  press  against  the 
surface  of  the  cylinder.  A  graduated  arc  adapted  to  the  spring, 
indicated  in  weight  the  force  produced  by  its  tension.  The  motion 
which  produced  the  continued  friction  was  communicated  by  ari 
endless  cord  or  belt,  which  passed  over  the  pulley  fixed  on  the 
vertical  axis,  and  connected  it  with  Another  revolving  wheel  or 
large  pulley.  The  diameters  of  these  puUies  were  to  each  other 
as  1:4,  so  that  if  the  greater  was  caused  to  make  one  revolution 
per  second,  the  smaller  would  make  four  ;  and  as  the  axis  which 
Supported  it  revolved  with  the  same  rapidity,  a  friction  was 
produced,  of  which  the  velocity  was  more  than  84  centimetres 
(32.971  in.  Eng.)  in  the  same  time.  This  velocity  was  sufficient ' 
to  produce  sensible  effects,  and  was  that  employed  by  Dr.  H.  ia 
his  experiments.  The  other  parts  of  the  apparatus  were  hollow 
cylinders  of  equal  surfaces,  but  of  different  natures,  and  rubbery 
ijrottoires)  of  copper  and  steel  3  centim.  in  height. 

The  heat  produced  by  the  friction  of  this  apparatus  was  em-? 
ployed  in  raising  the  temperature  of  a  quantity  of  water  of  3 
ifecig.  664  cent.  {5.66  grains  troy),  which  was  contained  in 
the  box,  and  its  temperature  was  measured  by  a  thermpmete^ 
immersed  in  it.  The  water  employed  in  these  experiments  had 
generally  a  temperature  but  little  different  from  that  of  the  air 
where  they  were  made  ai  the  commencement  of  the  operation  j 
and  in  order  to  diminish  the  influence  of  the  air  upon  it  during 
that  time,  that  which  was  in  contact  with  the  water  was  prevented 
from  being  renewed,  and  the  rime  of  the  operation  abridged. 

Experimenis. — 1.  The  first  experiment  was  made  with  a  cylin- 
der and  a  rubber  of  brass.  The  cylinder  and  rubber  being 
weighed  exactly,  both  in  air  and  water,  before  and  after  the 
operation,  the  spring  pressed  with  a  force  equal  to  a  weight  of  20 
kilog.  (53.625  lbs.  troy),  and  the  large  pulley  caused  to  make  60 
revolutions  per  minute,  the  temperature  of  the  water  was  found 
to  be  raised  2°  of  R6aumur's  thermometer  for  erch  ]5  minutes; 
so  that  after  a  duration  of  7Cy,  a  surface  of  3  centim.  in  breadth 
and  21  cent,  long,  by  rubbing  with  a  velocity  of  84  cent,  per  second, 
had  produced  a  quantity  of  heat  capable  of  raising  the  temperature 
of  the  water  9  ,  although  the  quantity  of  metaV  detached  from  the 
surface  was  less  than  half  a  grain,  and  the  condensation  unap- 
precisble. 

2.  In  this  experimenj:  a  cylinder  of  lead  was  substituted  for  that 
of  copper,  and  th^  same  precautions  taken  as  before.    The  tem-,^ 
jperature  of  the  air  at  the  commencement  of  the  operation  was  STt  ' 
^'    ■  ■  4    .     ^    V         •      ■      • 
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and  that  of  the  water.  /• ;  and  this  last  at  the  terminatiori  of  each 
strcceedirig  period  of  15  aiii>utes,  as  observed  by  the  thermometeri 
was  10,  12,  14,  and  id  degrees  respectively.  When  the  ope- 
ration had  been  continued  for  75',  neither  the  cylinder  nor  the 
rubber  had  suffered  any  diminution  in  either  weight  or  bulk.  Froni 
this  experiment  it  appears,  that,  without  undergoing  any  change,  a 
cylinder  ot  lead,  of  which  the  density  is  to  that  of  copper  as 
11.352  to  7-788»  had  produced  an  equal  quantity  of  heat. 
*  3.  The  third  experiment  was  performed  with  a  cylinder  of. 
pewter,  the  density  of  which  to  that  of  lead  was  as  7.2^1  to 
1 1 .352,  All  the  circumstances  were  the  same,  exQept  that  the 
teniperatures  of  the  air.  and  water  were  each  11°$  and  at  the 
expiration  of  each  15'  the  temperature  of  water  offered  the  fol- 
lowing progression,  13%  15**,  17",  18*5  from  which  it  ap^eard 
that  the  cylinder  of  pewter  had  yielded  -J  of  the  heat  produced 
by  that  of  copper,  while  this  last  had  given  an  equal  quantity 
with  that  of  lead,  ahhough  its  specific  gravity  was  only  about 
^  of  this  latter  metal. 

4.  A  cylinder  of  zinc  was  then,  substituted  for  that  of  pewter^ 
and  the  water  taken  at  10^,  all  other  circumstances  being  a^ 
before,  the  following  progression  was  obtained,  12°,  14°,  l6^, 
18^,  20^.  This  cylinder,  therefore,  although  less  dense  tharx 
either  that  of  lead  or  copper,  had  yielded  a  greater  quantity  of 
heat. 

5.  In  this  experiniient  a  cylinder  and  rul?ber  of  brass  were  em- 
pk)yed,  and  the  pressure  reduced  to  10  kilog.  The  temperature 
of  the  water  was  raised  onty  1^  in  30  minutes. 

6.  Tlie  pressure  being  increased  to  a  force  equal  tp  40  kilog. 
the  temperature  acquired  by  the  water  in  the  same  time;  ^as  in 
the  last  experiment^  was  found  to  be  six  times  as  much>  or 
about  7  degrees. 

7-  The  gause  to  which  the  developenxent  of  heat  occasioned 
by  friction  is  most  commonly  attributed  is  the  abrasion  of  ih6 
surfaces  in  contact,  from  which  the  molecules,  are  <Jetached 
with  violence.  With  a  design  of  proving  this  influence,,  Dr.  H: 
employed  a  rubber  of  steel,  cut  in.  the  manner  of  a  file>  and 
applied  to  the  surface  of  a  cylinder  of  copper  with  a  force  of 
2d  kilog. :  after  havipg  continued  the  operation  for  tli^  space  of 
60^,  an  equal  quantity  of  water  was  raised  from  14^  to  18°  5 
and  the  cylinder  had  lost  3  decagrarnes,  (463.3  ^aii}s)  of  its 
weight.  This  quantity  of  metal  is  a  thousand  times  greater 
than  that  lost  by  the  same  cylinder  against  a  rubl^i*  of  polished 
fopper,  in  the  ls(  experiment,  and  it  only  afforded  half  a< 
.  much  heat  in  the  same  time^  not\yithstaoding  the  pressure  wa» 
the  sarne. 

8.  This  experiment  was  anstitutea  for  the  purpose  of.^si{err> 
taihing  the  influence  that  would  arise  froth  having  the  apparatus 
lurx'ounded  by  bodies  which  were  good  ^r  bad  cgnductors  of  heiuu 

*^ 
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It  was  therefore  placed  in  a  box  of  deal,  and  supported  at  tli^ 
distance  of  a  decim.  (3.fl3702  in.  Eng.)  from  all  its  sides,  6y 
pieces  of  lialf-burned  wood  :  the  interval  between  the  bt>xes  was 
filled  with  small  charcoal.  The  t:ylinder  and  rubber  were  of 
brass,  and  the  pressure  and  velocity  as  in  the  last  experiment* 
The  time  was  divided  into  three  equal  portions  of  SC/  each.  In 
«*ch  of  the  periods  the  temperature  acquired  by  the  water  in  tbfr 
inner  box  was  pretiy  regular,  and  about  3^  j  although  the  com- 
Uminication  was  alternately  interrupted  and  established*  By 
com^flring  this  experiment  with  the  first,  it  appears  that  th« 
quantity  of  heat  produced  in  the  same  time  was  less^  by  onu 
diird  than  it  was  in  that  experiment. 

9.  As  the  electric  fluid,  as  well  as  caloric,  is  produced  by 
friction,  and  is  generally  propagated  with  more  facility,  and  dif 
these  two  fluids'  possess  some  other  analogies,  it  was  supposed 
that  the  former  had  some  influence  upon  the  productiotf  of  th* 
ktter,  and  the  preceding  experincrent  w^  repeated  in  order  to 
appreciate  this  hypothesis.  The  apparatns  was  insulated  by 
placing  it  in  a  large  deal  box,  well  dried  arid  coveted  with 
r^in,  and  in  which  it  was  supported  at  the  distance'  of  a  de- 
cimetre from  each  of  its  sides,  by  piects  of  wood,  that  had 
been  dried  in  an  oven  and  dipped  while  hot  in  a  cement  6f 
boiling  gum-lac  :  the  whtde  was  supported  on  an  insulated  stand. 
The  expe$^ment  was  continued  for  an  hour,  which  was  divided 
into  four  equal  parts,  and  the  communication  with  the  common 
ifeservoir  was  alternately  established  and  interrupted  5  and  each 
period  offered  an  equal  quantity  of  heat.  During  the  09 
snimites  the  water  acquired  only  6^  of  temperature^  from 
wtii<*h  it  appears  that  from  being  insulated  either  by  idio-electric 
tobstauces  or  imperfect  conductors  of  heat,  the  quantity  of  heat 
produced  by  friction  is  diminished. 

lOJ  The  cause  which  appears  to  have  exertised  the  greatest 
itrOuence  on  the  production  of  heat  in  these  experiments  is  th* 
condensation  of  the  particles  of  the  different  bodies  submitted 
to  the  operation  of  friction  by  the  pressure  employed ;  and  !• 
this  cause  also  it  was  ascribed  by  M.  BerthoMet.  In  ord^r  to 
determine  this  p^at.  Dr.  H.  caused  a  strong  oak  box  to  -te 
Afirade  and  coveted  with  a  cement  trnpervious  to  wntef,  ^d 
capable  of 'Certain ing  just  a  cubic  decim.  of  this  IfgUiij* 
On  4he  bottom,  wt^ich  coiJisisted  of  the  end  of  a  solid  |)i6C» 
j0i  wood,  was  fixed  a  piece  of  steel,  and  two  of  the  opJK»it^, 
*des  of  the  box  wete  cased  with  leather,  Sfo  ds  to  permit  UtS^ 
k9>n  wire  to  pass  through  the  box  without  stt&rii^  tSie  -msS 
l»^ch  it  contained  to  run  Out.  A  part  of  Ais  wh^e,  which'  mik 
abotlt  one  third  of  a  line  in  diameter,  rested  upon  the  ^ttiittt 
jKieel  anvil'^  an^  was  subjected  to  compression  %  tne^k  6t  s| 
JttttiQset  whicb  passed  through  the  lid  of  the  bot,  rested  iip6ti 
4fei»w«6>'and  W8»  driven  by  » jbdimuef •     lach  ttKite  mdnbeS 
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diat  pirt  of  the  wire  upon  which  it  it^as  exetted  ta  a  %Si 
^tate,  and  to  a  little  more  than  a  line  in  brfeadth  i  its  kngth  wjj* 
increase^  but  its  specific  gravity  remained  unchanged.  Tte 
temperature  of  the  water  employed  to  collect  the  caloric  disen* 
gaged  by  the  condensation  was  raised  only  2**. 

If  these  experiments  have  not  been  so  successful  as  might  liav^ 
been  wished,  in  determining  the  cause  to  which  the  productidtt 
of  heat  by  friction  ought  t«  be  attributed,  they  have  not  beett 
altogether  destitute  of  utility :  they  have  proved  that'  the  qitan^ 
tity  of  heat  thus  produced  is  very  considerable  j  that.it  is  ojodi- 
fied  by  the  nature  of  the  bodies  which  are  submitted  to  the  xyp^^ 
ration  5  &nd  that  it  is  neither  in  the  ratio  of  their  surfaces,  ttdt 
in  that  of"  the  number  6f  molecules  detached  from  them.- 

The  influence  of  pressure  has  been  proved  by  the  3  th  arid  l5th 
Experiments,  and  as  its  effect  upon  cortipressible  bodies  is  hetes--* 
•arily  to  condense  them,  does  it  not  seem  to  indicate  the  apprt)?(t= . 
mation  of  their  molecules  as  a  cause  of  the  disengagement  k^ 
heat  ?  Bat  as  the  production  of  heat  ought  to  be. greater  as  th* 
lame  pressure  is  exercised  upon  a  smaller  number  of  points  kf 
the  ^rtie  time,  it  wotild  appear  that  the  7th  expeffiment,  in  whfch 
ft  considerable  namber  of  molecules  were  detached,  ought  ti* 
have  produced  a  correspondent  quantity  of  beat,  t^dietcfas  tte 
Quantity  was  only  about  half  of  what  was  produced  by  thfe  if^c-^ 
tion  of  polished  surfaces.  The  influence  of  condensation  is  reli-< 
Aered  yet  mor6  uncertain  by  the  lOth  experiment,  tn  which 
Ihe  compressive  force  was  still  more  powerful  -,  the  cotidensatrctt 
was  greater  thah  that  effected  by  the  simple  pres^ire,  and  ibn 
Quantity  of  heat  ditengaged  was  less  than  in  the  otheir  exferi- 
ftieiits,  .  , 

By  adrwittipg  thdt  the  calorific  phenomena,  produced  by  fific* 
tion,  depend  upon  the  caloric  elpelled  from  the  pores  by  tht 
approximattoft  of  the  particles  of  the  c6mpressed  body,  how  I* 
it  that  th^  naofecules,  in  fe-dstablishing  themselves  in  their  fornler 
Jtate,  as  Iti  the  case  of  elastic  metals,  such  as  zinc,  do  not  m- 
^ssutne  th6  quantity  of  caloric  whkh  had  been  set  free  by  \h^\t 
ccnta{>f6^'i6n  ?  And  if  th?s  hypothesis  explain  the  small  degree  of 
heat  obtained  by  the  10th  ekperiment,  how  doe6  it  apply  to  t\i§ 
greater  (quantity  produced  by  the  1st,  2di,  and  3d  experiments  ? 
From  discussing  these  facts.  Dr.  H.  observes,  that  *'  we  are  \ii6. 
\o  ihe  fol)^wi!n^  «ofM^t}!9enG6s :  wtletker  the  cftlorifk  j^enaffi etfH 
pRxtticftd  hf  fr-ioliott  depend  upon  a  particular  fkiid  put  in  motion 
by  that  action,  or  whether  this  fluid  be  expelled  from  the  pores 
of  the  metal  by  condensation,  or  be  drawn  from  the  surrounding 
bodied,  Kke  the  electri-c  fluid.  Ift  th*  first  case,  the  h«at  might, 
fey  (Rftiirihh  by  cottdeftHation,  to  foibw  the  Inverse  rfrtfe  of  the 
dWisfty,  atrd  to  bfe  ethm-reted;  ?fi  the  sec6tid,  it  ought  to  hb 
ftfOdrffed  by  itisuhtrofi  of  the  bodies  stfbmifted  to  tl^e  (&pifer*fioftl 
tf  fridtlcm*  thiitreitfafef  totok  plaofe  iti -these  experkfterttsy  tjori* 
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those  of  Count  Rumfdrd.  If,  on  the  contrary,  these  pbenQn3e.Qi^ 
are  produced  solely  by  the  intestine  agitation  of  the  molecules, 
the  quantity  of  heat  ought  to  diminish  by  condensation,  to  pre- 
.^nt  some  proportion  to  the  density,  and,  above  all,  to  the 
elasticity  of  the  metal.  Such  are  the  difficulties  whiph  still 
attend  the  question  concerning  the  •  cause  of  heat  produced 
by  friction,  and  which  requires  new  experiments.  It  is  sufr 
jficient  for  me  to  have  approached  |:hem,  and  pointed  out  theit 
importapce." 

OLservQJtitms, — We  fully  agree  with  this  writer  respecting  the 
difficulty  of  ascertaining  the  exact  manner  in  which  the-  beat 
Arising  from  friction  is  produced  j  as  well  as  in  his  opinion 
that  all  tlie  experiments  nitherto  instituted  for  the  purpose  are 
inadequate  to  the  investigation.  Mr.  Dalton,  who  has  adopted 
an  opinion  nearly  similar  to  that  of  M.  BerthoUet,  states,  in. 
the  first  part  of  his  "  New^  System  of  Chemical  Philosophy** 
that  **  the  heat  produced  by  the  percussion  and.  friction  of 
solid  bodies,  arises  from  one  and  the  same  cause,  namely,  from 
a  condensation  of  volume,  and  consequent  dimiiiution  of  ca- 
pacity of  the  excited  body;  exactly  in  the  same  manner  as  th« 
condensation  of  air  produces  heat.  It  is  a  well-known  fact, 
.  that  iron  and  other  metals,  by  being  hammered,  become  hot  and 
condensed  in  volume  at  the  same  time ;  and  if  a  diminution  of 
capacity  has  not  been  obser\'ed,  it  is  because  it  is  small,  and  has 
not  been  investigated  with  sufficient  accuracy.  That  a  change  oi 
capacity  actually  takes  place  cannot  be  doubted,  when  it  is  consi- 
dered that  a  piece  of  iron  once  hammered  in  this  way,  is  unfitted 
for  a  repetition  of  the  effect,  till  it  ^as  been  heated  in  a  fire  and 
cooled  gradually."  In  what  manner  this  opinion  of  Mr.  Dalton 
and  Dr.  Haldalt*s  experiments  and  inferences  are  to  be  reconciled, 
future  experiments  may  perhaps  determine ;  to  us  they  appear  at 
present  to  stand  in  direct  contradiction  to  each  other :  nor  do  we 
see  the  necessity  6f  supposing,  with  Dr.  Haldalt,  that  if  heat 
consisted  in'  the  motion  of  a  particular  fluid,  it  should  either  ]be 
diminished  by  condensation,  or  depend  in  any  degree  on  the  ag- 
gregate elasticity  of  the  heated  body. 


An  Essay  on  the  Cause  whicn  affects  the  Surface  of  Fluids  contained 
in  capillary  Tubes.  By  C.-J. '  Lehot. — Joum,  de  Phys.  Sept. 
1«08. 

The  convex  or  concave  surface  of  a  fluid  contained  in  a  capil^ 
lary  tube  has  hitherto  been  attributed  to  the  differeace  of  the  ad- 
hesion, of  the  fluid  molecules  for  the  matter  of  the  tub«,  com- 
pared with  that  of  the  same  molecules  for  each  other.  ,  M.  Le- 
hot extracts  phages  fiom  some  of  the  uiost  modern  and  cele« 
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Ifrated  works  on  the  subject,  in  confirmation  of  this  assertion, 
viz; froth  those  of  HauhbSe,  Baruel,  HaHy,  and  Laplace;  and 
then  observes  that  this  opinion  is  generally  adopted,  and  passes  at 
present  for  an  incontestable  principle.  Yet  however  strong  th» 
authorities  which  are  here  cited  may  be,  and  however  s.itisfac- 
tfoiy  the  consequences  which  are  drawn  frona  this  principle>  aft 
above  announced,  he  thinks  that  the  ^  facts  contained  in  this 
Essay  demonstrate  that  it  is  to  another  cause  which  this  hydros 
static  phenomenon  ought  to  be  attributed,  instead  of  that'  to 
which  they  have  been  ascribed  by  the  eminent  philosophers  abovt 
Hientioned. 

Erperiments. — 1 .  If  after  having  placed  a  plate  of  glass  ho^ 
rizontally  at  the  bottom  of  a  vessel,  we  place  upon  it  a  small 
globule  of  mercuiy,  it  will  retain  its  globous  form,  and  not  spread 
open  the  glass.  Precisely  the  same  result  will  be  obtained,  if, 
instead  of  the  air  which  the  vessel  naturally  contains,  there  b# 
substituted  either  oil  of  turpentine  or  oil  of  olives. 

S.  If  the  vessel  be  partly  filled  with  mercury,  and  a  plate  of 
glass  applied  upon  the  surface  of  the  fluid,  then,  if  a  bubble  of 
air  be  suffered  to  escape  from  the  bottom  of  the  vessel,  it  will  rest 
at  the  inferior  surface  of  the  £lass,  and  extend,  instead  of  pre- 
serving its  spherical  form. 

3.  If' water,  oil  of  turpentine,  or  oil  of  olives/  be  put  indif-* 
ferently  into  a  vessel,  and  a  plate  of  glass  applied  to  the  surface  i 
of  the  fluid,  a  bubble  of  air  escaping  from  the  bottom  of  the  vessel 
will  ascend  to  the  lower  surface,  where  it  preserves  its  globular 
form. 

4.  If  a  drop  of  olive  oil  be  let  fall  upon  mfercury,  it  expands  ; 
but  it  spreads  still  further  ^hen  a  plate  of  glass  is  applied  to  the 
surface  of  the  mercury.  '■  * 

5.  If  a  small  quantity  of  olive  oil  be  placed  upon  a  plate  of 
glass  in  the  air,  it  runs  upon  it. 

6.  When  a  drop  of  olive  oil  is  thrown  upon  the  surface  of 
tranquil  water,  it  expands  promptly,  and  is  reduced  into  a  verf 
thin  film}  if  a  plate  of  glass  be  then  applied  to  the  surface  of  thcr 
liquid,  the  oil  is  instantly  collected  and  formed  into  a  globular 
mass. 

7.  A  drop  of  oil  of  turpentine  put  upon  the  surface  of  tranqui) 
mercury  is  diffused  by  the  application  of  the  glass  plate. 

8.  A  drop  of  oil  of  turpentine  placed  upon  a  horizontal  plat# 
of  glass,  snrrounc^ed  with  air,  extends  upon  the  glass. 

9.  When  a  drop  of  oil  of  turpentine  is  thrown  upon  water, 
it  extends  with  astonishing  rapidity,  and  covers  almost  the  whole 
surface  of  the  fluid  5  but  if  the  glass  plate  be  applied  to  th^  sur- 
fece,  the  oil  is  instantly  collected  and  formed  into  a  new  drop. 

•  10.  If  a  drop  of  watpr  be  put  upon  the  surface  of  mercury,  it 
spreads,  and  the  application  of  the  plate  of  glass  to  the  sqjiaoe  Cjf 
t^e  metal  caus€fs  it  to  spread  still  more. 
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,.l\'  if  w<e  threw  ^  drop  of  wafer  ia,ta  eitheu  oil  of  tijcpeptiii* 
c^r  ^ive&k4  ki^a^gtim^m  descending  to  the  bottom  >  but  it 
^d^  )^y  ajt^tfinjng  it;  and  if  the  bo^^toai  be  formed  of  a  hpri*, 
^IP^ti^l  platf  of  gkss^  it  lQ$e&  lt&  globuisuf  i&ia^  and  spread^. 
i?^,ve  if.      , 

,  12.  A  difop  of  >$rater  surrounded  wi;t]pi  air,  aad  plac^  i^n ^  . 
lllpitjizoat^l  plate  of  gla^s^  &pre^  upon  the  glass* 
,  /Jl^e  resviA^  f^oni  the#e  facl&j  1st,  that  ti^e  fbllowiog  fliiids,. 
^ll^taT;,  pij,  pf  ^urp^tine,  oil  of  oli|ves,  air,  roerGury,  ar^  here  so 
%{Fff^g^  tjb^t;  a  small  portion  of  apy  (Miie  of  theni  placed  upon  a^ 
'  horizontal  plate  of  gUss,  and  surrounded  with  one  of  thoa^ 
>vj^i^.  prf  c^e  it  ixk  tjUi9  list,  do^  not  spread  u^oo  tb&  gla«8|,  ^ut 
lBfe.^.afQrnft  more^or  less. approach i^^g  to  spberical,-*^'^.  If  two  o^ 
ll^^fli^^  be:  i^  corvta^  by  hoFis^oi^tail!  ^rfaces,  aiod  a  qapillar^r-. 
t^i^  Q^  §^]^  ^^  iipi;Q^rsed  in  thenwsQ  tha«(  one  of  its  exiii'eniitieii 
^y  l^  enU^j^  witl^i;^  pi^e  of  tb(^  fluids  a»nd  its  other  e:^tremity 
within  the  othejr  ^uid,  tl^^t  which  is  first  m,  tthe  above  order  wilt , 


Li^a;qoji?q^,.aad  the  other  aGoiwexfoiim.  This  is  confirr^d 
^  t^  thre«  fplipwing  e^tpj^riraiei^tg. 

J|3^  |f ,  a  eaip]\\^\y  %\^h&  be  ip<ift)ersed  partly  in  water  a^^ 
Pft^y-.ip  .9ik  of.  tprpet^ti^^  the  water  will  take  a  concave  fornij^ 
and  the  oil  of  turpentine  a  convex  form  at  its  surface :  oil  of 
^y.9G  sjwibstiiutod  for  tbgt  of  turpentine  gives,  the.sao^e  resujt.  . 

14.  If  ^  tub^  \^e  in^mersed  partly  in  oil  of  turpentine  or  of 
flii^9%>'  %^  r^,  reina^ing  in  air^  the  oilss  take  a  concave^  and 
^m  ^  o9Qi^Q^  form* 

15.  If  a  capillary  tube  of  glass  be  put  partly  in  oil  of  oIivey| 
VJjir^'tJy-^^  iiv.  i»ercw3fy  the  latter  assjmn^s  a  conve:^,  apd  the 
Iftfpi^r  %q^jqave  form. 

If  there  were  only  one  fluid,  affected  solety  by  gravity,  iti| 
|i|f&^  "WO^Jd  repiain- a  plane*  bat  this  form,  is  disturbed  by  the 
'force  which  the  tube  exercises  perpendicularly  to  its.  axis  upoB 
ib^^l^^oi  the^  fiuidnear  itis  internal  surface.  Iii  e^ect,  by/ the 
IffQP^tfyvQf  fluids  to  pr^^s  equajly  in  aU  directions,,  this  forjCe  if 
^l^a^f^S^ffi^  ivUo  apptber^  parallel  ta  the^  aa^is,  which  proves.  si 
^SSi«^H:ev,tQ)  ^rt^  ofi  th^  m4e«^le&  adherent  to  the  inferior  qir^cj?! 
of  the  tube,  whence  it  results  that  the  columns  near  the  suffgisf 
fl^  tk^^^s§r  Q^giat  to  b^  Ipf^geiv  thm^  the  central*  columns}  that 
is,  the  sur^Cai^  0$  the  %idr  CHig^  t^  be  concave.  Thi^  e^^P^r 
^m:^;  cpj|6rn|S|  since,  the  na^io^y  in  a  b^rowpter  perfesutly 
purged  of  ^i*;  a^d.  hm?>idity,,  kf  ter^iflgtedi  by  a,  suffaee  a  Mttili 

%  wi^.  supppfO,.  ^:  ia  the  preceding:  eKperiraentB,  that  theft 
a^  ^o.  flvij^  m  c;!^»tePt  which  are  ajffected  only  by  the  s^fQj^ 
grayifcji*.  th^  thfty  VfHl  be-  separated  by  a  horizontal  plane  5  bilf 
^.  we  si^t^os^  th^*  tJ^e  tube  ei^ercises  upon;  them  ^  foi^^e  perpen* 
lJi<imtafltp  it^swrfeqe*  Vvhich  mpy  bo  transformed,  as  above,  lata 
two  opposite  forces;  theiv.tbe  ftwd  t)|%  opyi^sfi  at^f^P^^d  \^  H^ 
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diSerence  of  these  two  forces  #ill  have  its  cohimns  Aear-the 
tktas  lengthened,  and  assuttte  a  coneave  sur^Ke.  There  inar 
dierefore  be  added  to  the  other  principles  deveiopeti  m  tbn 
Essay,  that  the  Amdn,  water^  ^1  of  tarpentitle,  tnl  of  olirei; 
air,  mercury,  are  so  dispo^  that  each  has  a  greater -affiotty  for 
glass  than  those  which  follow,  and  less  than  th6se  which  pre* 
cede  it. 

'  I^  aUo  Appears,  that  the  conTexity  or  coD|»Tity  of  the  sor&ee 
of  flakk  in  the  vicinity  of  solids,  partly  immersed  in  them,  doea 
hot  serve  as  a  distinct  character^  as  inpst  modern  authors  have 
supposed,  of  the  Aaids,  which  either  wet,  or  do  not  Wet,  any 
body  whatever ;  thisdntitidaoa  is  not  ewet,  since  aU^toBd  todies 
are  susceptible  of  being  wet  by  anytflnid  whatever.  ^ 

-  M.  Lehot  thenadds,  fimc,  Tha^the  eoqplanation -whidi  b^^hai 
given  velaiive  to  the  coniirex^or  coocaire  iotm  of  the  anriaces  of 
'ioids  in  eapWIlaPy  tabes,  by  refttning-  it-^  the  ^i^ffmmtt  *f  ajghah 
nfihefimdJf^'tke'maU^cfjhe>tia^  that  ^  m 

Mmbleni  ;fiMj0r^4k^  same  iube,  is  tIewV  and  appdars  to  tleserve. 
the  attention  4^  philosophers,  ^ocoiid,  ¥h«t  the  *daasiAoatioil* 
af  ^iqfeyetitfliiids  which  he  iias  oslabliaiied,  irdativ^'  lb  the^ 
i^i^ty  foii'i^ass  aibtds^  ^icfe  field  for  e^rkn^tits^lvJiichM^ 
^  iaa0e4i  anOM^nittit  light  tipon  the  tteglsler  of  tftfemictl  <it9tistics 
And  dymiMii».  '   .  ^ 

Oto^of^MMf .-^It>  does  Aot  aaem  to  liaivb  occmted  to  M.  Lehot 
Ifeifl  i{he^i9fe<teidf^e>Mtoary«  i^the  tnbeaf  acomm^ 
iwlit^>  ls4M>t^ln<^jomact^ditdr,  but  with^  Taouhnr,  ^1^  ex* 
pmtikiik:msf  be  oUolvedj  and  ^t;  ^according  a^  -Aim  mode  of 
ra)(M%i«g,  m  ^eMam^iMst  beidoaiiidtfrodiasibaving  «  gitseuK  af* 
4lnity  for  gkss  than  mercnry  ;  or,  in  other  words,  that  mercoxj 
mMummMy'^wptikid  by  ;^aafe,  wMch  Is  cbntmiT'  to  the  most 
«ib«i<MS  <M.  M:  Lillo«  has  advxmeed  no  jeapectmentihat  is  m^ 
jBUnfetWit  <«<Pfidk  ^  ittMOiy.  Mtteh  liiu  been  hitdy  establiahed  by 
Di';  V^MiWi  and'  kff  M.  >l4t4aoe  $  he  dnght  to  We  shewn  the 
IttOtf ^A»tt^  df  ^»  ^kp^N^Hona  whieh  hiave  ahreedy  faeeo  gtven^ 
hUfi^nalle  atl!ettipl»i<»td«iWttlute  a  wwione>  ^^v^n  if. it  had  i>eel| 
Hfi^f  a^llioabte  tollMH>iieiiomena.  We  «»e  at  a  losir  to  under^ 
i^Md^-the^aertlob,  4ihsft  «ll'Siriid$  iMy  lite  wetted  by  any  kind  of 
iMd^i  If  ahe-  aiakher  jMabs  that  a  piece  of  solid  ^teel  em. 
lii»>  gsiifcd  bV^ii  yoHjfeft  <>f  dear  meieoiyv  wt  ean  oniysimoa^* 
Ih^lie  W^MiiP  ISftd  the«xpM}tatot;  .  With  teapect  to  the 
attii^^rifl^  {ftfi^^iUMbii^  et  Itetb^tfioh  sttrCnee  of  two  tnida,  it 
mtttd  i»  ^b<s .  inijplNiilhle  to  iiHormine,  Irom  veaaoning  mAyi 
^i^thirltd  t4agSitud(^  W  tti  be cdOsldteved  as  pr<i|>teionsi  to  tfa« 

deAslsilV^  dk>ift  the  fAM  ritolif  <  the  difieSencct  sind  thto^eater 
iMAi^f  irhiAi  ii^aiapp^sitibti  inteautediiMie  between  .the  two 
t^mtO^^  l^'  fiesf  ^Mr«^  Qf.'lniest^aieihg  this  subject:  by^expenn 
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l^f    AbstfneiQf  d  smeteoroUffcai  Jq^tmcf.    By  Mr.  Geugh. 

xnent  would,  be^  to  asciertain  the.  angles  of  contact^  formed  bj 
gla^s  with  mercury^  in.  (he  presence  of  other  fluids  of  different 
papillary  powers  :  bat  there  will  probably  long  be  some  diffi- 
culty in  reconciling  the  results:  of  such  experiments  with  any  ac^ 
curate  laws  of  attractive  forces. 


An  Ahtract  of  a  meieorological' Journal  for  the  Years  i807  and 
'    1809,  kept  at  Middleshaw,  near  Kendal,  in  Latitude  54°  2(f, 
By  John  Gough,  Esq. — Phil.  Journ»  No.  QQ, 

Ma.  Gough  informs  us,  that  his  object  in  the  present  coromuni- 
cation  is  to  call  the  attention  of  meteorologists  to  two  points  in 
this  science  which  appear  to  have:  been  too  superficially  attended 
to.'  These  are/ the  diurnal  variation  of  temperature  at  diflerent. 
times  of  the  year,  >  and  the  comparison  of  the  rain  collected  at 
different  elevations  1n  the  same  neighbourhood.  With  respect  to 
thcfirst  of  these;  Mr.  G.  observes,  that  it  evidently  arises  from 
the. influence  of  the  sun  in  his  passage  from  tropic  to  tropic; 
but  this  influence  is  aflected  by  the  vicissitudes  of  the  weadier, 
which  renders  this  variation  irregular  $  as  it  is  greatest  when  the 
atmosphere  is  clear,  and  least  in  the  contrary  state.  If  the 
earth  were  destitute  of  an  atmosphere,  two  maxima  and  two 
minima  of  variation  would  take  place  at  stated  times  in  each* 
year}  the  former  would  happen  about  the  equinoxes,  near  the 
time  of  mean  temperature,  and  the  latter  would  coincide  with 
the  hottest  and  coldest  days.  These  extremes,  as  well  as  -the 
time  of  greatest  heat  and  cold,  with  that  of  mean  temperature^/ 
de  not  appear,  from  the  table  he  has  subjoined,  to  be  perio* 
dical.  *         f 

In  order  to  attain  the  second  point  referred  to  above,  Mn 
Gough.  made  use  of  two  gauges  of  the  same  construction  and 
dimensions :  one  of  them  he  placed  in  a  valley,  the  other  upoa 
the  top  of  a  hill  north  of  the  f(>rmer,  and  ^b6ut  91  yards  above 
it  5  the  direct  distance  between  them  did  jnot  exceed  500  yards. 
From  the  annexed  table  it  appears  that  the  quantities  of  rain  ob-r 
tained  by  the  two  gauges  differed  less  in  summer  than  in  winters 
^e  whole  results  for  the  latter  year,  which  Mr^X^ough  dg^wns 
the  most  accurate,  were,  in  the  lower  gauge,  38.631  inches,  and  • 
in  the  upper  2^.142  inches.  The  greatest  quantity  of  rain  fell 
each  year  in  October,  and  the  least  in  March;  the  former rol 
these  is  said  to  have  been  6.382  inches  in  the  lower,  and-  5.19  ift 
the  upper  gauge  for  each  year;  the  latter  was  1.798  and  0.122k 
fy(  1607,  and  O.I6O  and  0.122  in.  for  1808.  The  greatest  tem* 
perature  happened  each  year  in  Juljri;  in  the  A>rmer  the  thermos 
meter  attained  69.14,  in>  the  latter  71.i5^;  while  the  mean  temn 
peratures  of  these  months  were  6a.  12  and  63.56.  The  least 
height  of  the  thermometer  in  1807  was  in  March,  and- waft. 
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Ahfraci  of  a  meieorol^gicul  JoumaL  By  Mr,  Gougk.  1^3 
30.29;  that  of  1808  happened  in  February,  atod  was  31.i^. 
"irhe  mean  annual  temperature  Is  stated  sit  45 X)42-for  the  former^ 
and  46.73  for  the  latter  year* 

Observ€Ui(ms,'^The  two  points  whtch  •  Mr.  Grough  wishes  to 
press  upon  the  attention  of  meteorologists  are  of  considerable 
importance^  and  deserve  to  be  attentively  examined  by  everjr 
cultivator  of  that  science.  It  appears  rather^  singular  that  thb 
'quantity  of'  rsAn  obtained  in  the  lower  gauge  for  each  of  the  last 
.five  monthft  in  both  years  should  exactly  correspond^  as  well  sm 
that  for  every  month  in  the  upper  gauge,  and  the  total  in  botk 
gauges  for  each  year.  Thift  .coincidence  of  quantity  we  can 
only  account  for  by' supposing  an  error,  either  in  the  transcribipg 
'or.  the  printing ;  of  this,  however,,  no  ^notice  has  been  taken  in 
the  succeeding  numbers  of  the  Journal.  The  greatest  tempera^ 
ture  at  London,  in  July  180?,  was  82  degrees  ;  that  for  Y808 
at  the  same  place  was  92-'.  Between  tb^.^h«ights-  and  those 
«>bserv§d  by  Mr.  Cbngh  at  Mfddleshaw!^  near  Kenidal^  the 
differences  are  12.86*  and  20  48".  The  lowest  point  to  which 
-the  theritibmeter  fell,  at  Londbn^in  March  1807^  wai  IS'de** 
•grees;  on  the  ISth  of  January*  it  was  ab  low.as  13^:  in 
IFebruary  1^06  the  least  temperature  was  12  d^ees*  From^hit  - 
it  appears  that  the  difference  of  temperature  between  .London 
«id  Middleshaw,  which  js  upwards  of  three  d^grees^brth  x>f  it, 
is  very  remarkable.  The  -former  plaee  neenis  to  be:.tiiacli 
Warmer  in  stittimer  and  colder:  in:  winter  than«theJateeri  and  we 
are  wholly  at  a  loss  to  account  for  this  last  difference,  *  oniess 
Mk^  Gdugh's  thermometer  was  iixed  in  a  iaK^oarafale  situation, 
and  he  observed  its  height  at  noon :  this,  however^  he .  has 
'Hot  stated,  bat  has  denominated  it  the  least  teiDperatare,' which 
-could  not  be  at  that  time. 

'  in  thej^resent  s^ate  of  the  meteorological  scfie&ce  It  is  ^^ertatnly 
v4esiraUethat  re^st^s  sho#d/be  kept  ^  at  §  groat  variety  of 
places;  and  the  various  circumstances  and  changes  carefully 
•noted  as  they' take  place.  The  btxiy  of  faUti  t&sr collected 
tturing  a  considerable  period,  weiiid  probabiy' imnish  matter,  if 
well  digested,  for  a  more  rational  theory  than  eansts  at  present  «b 
•the  subject.  Mr.  Gdu^  weiiW-  have  added  to  the  iraine^of  his 
•in^mation  relative  to  the  rmn^gaUgefr*  if  he  had  ^stated  their 
iieights  al^ve  the  levei  of  the  sea-;^  as  thii»  might  have  <anerded  a 
'iiiea^s  of  <x>mpatisoii  between  these  oend  .iithers^'ctf  wluch  th» 
iheights  above  the  same  level  were  known!.  Thex. whole  Kjo^atlljr 
^  rain  that  fell  at  London  in  leo/ was  14.12  incbes>  w'hich  is  less 
than  half  of  that  which  Mr.  6.  obtmned  in  his  upper  gauge. 
The greatestqoantitf  Ml  inMayV^tlieleasit  in  December rlUb* 
ibrmer  of  these  wa»  2.88  in. 1ia(ttbektterd.24,       '     >         r 

J2,:.      ...  ;^'..-.».-.fc  ♦  U  >*  a»  i' 
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On  ascertaining  sauttre  Numien  arid  Biquadrales  ty  tnspicCun* 
ify  WvSfivT,  Egq.'^Pfdl.  Joum.  No.  flft. 

I  Art§K  reimrkioflhat  tbe  cinramtiaiicfi  a£  boi  belpg  rtile  t» 
^^tiimgtmh  rosMlify  miiidi  am  •qotoe  Jiuinben  and  whkk  9«  not/ 
fi)9q«Bflklj  ooCBnooi  xoDf idecaUe  tremble  in  lb«  resolotioD  oi 
WCKiiaiUm  f  Mri  Sniot,  widi  a  view  of  obvjathig  at  least  a  part  o£ 
abw  incoaireoteoory  gtvea  the  follo«ring  propositions^.  c!or«Uaci«a^ 
4ad  feboliom  forascertatftin^ wbat tunnbera  are  noi  Mfuares. 
PnponthttM,^'  I.  Ai  squoee  Jiumber  caoii^  tietoiiaace  uTitb  2^ 

i    ^'  2L  A  f^ai  mMD^bcf 2caiifi(rt  termiiiats  witbafi  odd  nutmbar  </ 

cipnan* 

r    '«3.  irafquafeiniaib*/;t0mnnatdwith  4,  fbeJatt  figure  but 

«ae  willibeaneteniuittber; 

'    "  4v.  If  a.  ifoara  jnniihttr  Jtoninate  witb  5^  k  will  tj^iOiioaito 

«'  ^;  If  a  irfttttc  nuoAtar  .tenfiittafe  ]k»sn  odd  fitttinber^  tha  laat 
(6^tt  iAit^ODerwIll  te  «iveven  noinbdr  r:  but  if i  it  t^rniinat^  ia  an 
«veii  na&ibar^ea^e^d/tfae'kist  iignae  btttioon  iwitl  bQdP  odil 
dnimbar.f'.    •  .  'i   ;.  .        -  '.  -     •  -; 

*^€knibiyi\  Ifeooeho9qtiamiitfmber^cai9»>i9fmf6a^eir^ 
lafaal  iigbrei,  aKoafPt  two  foiOT  or  i!wo  d^ 

'*  /Voj»;  0i4  A  iqvBi^  Boniber.'caiiDol  tdnihwtetvrith  in^^ 

-Ibi^safovivr/^'.!  '^  ;>  i  :':•  -./i  •'        :. 

.    '*  £Uv  ikm»'«o  (iqiiailr..4ifimbar  caai  barcoirtamiadtiHidietilKi^ 
-Mmbir  of^a^pnlrldigltii   .  r.: .-  ■     .:   ^  '      (     -•   ^  ,/-, 
(    '•  MoHtumiiihimt  tpeeiilatioliLbr  eafe^tidedid  qa^  ;^i»mlfeni>  it 
will  be  found  that  such  Humbert  may  teroKaaiel  AfitbfJiaif ;  of  tba^ 
tJiiia  digiui  ind-lWbhkbaif  ifaerctiiir^doeasxio'am^^^a^ 
^mptabcr  tea  peifBct.cabec^Oin  tbeniiiii^^fyfitirjei^ 

i  *^  With4qjpardit0l>i4ua4alci9j  <ir  Iburtbip^wefii  w^e  msij  ipl|»rv^ 
ithati  at  thdMrairil  s^infaxt^itftei^adfbifM^taj^ia^itos  b«ii^<^^ 
<alrlM4^bQMe/>ie)aiioig^lof«pHU(a  him^kt^h-eu^titig^ti/^^jji^ 
vitally  txm  of  iicquadraiet*..  tVfo  aMiyifjivtil^r -Mnarfcy^^thalt.  U- 
itqtiadmatvtehninaid  iti  0»»  iI/>4^^Tfw  $>  and  tJM»  i»b«ntbfQr<iM* 
«iliia(a^llKOortf»tbMrTadts  ^liecauiiaftt  wiMijOdr  ^.alio^  moi<s* 
UiVieri  tlMt*>lMar..tfaa  JmiMmiinalaa:ia  ^»  tb^  bi^utdFate' will 


ObdtPviiliMt.Vro  aociiQliMit  reiitosiiNijKe  ^arh  eDqA>red  ^ 
ifea^tiaeiiim  oftbeiqdiwtoo^^tiMM  paop^ai^^  aaajr  «oiaa^ 
tit&as,  if  w^fixadiD  the-inemofy,  be  mfid  use^,  bjr  renderios 
tfba  oparatioinimiecesiarj^  partieolarly  wben  a  ratkmal  root  is  the 
abltci^lo  ba  attatoad }  and  tWdaiMaiiti'ilioDa  will  be eaaly  sty* 
|Mb7iter 
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I.  Plan  for  an  improved  Theaire.  By  Sir  Geoho*  Cavi.£T#  Bori^ 

-^P/uL  Journ,  No,  gg. 
^,   0»  the  ConstrmciioH  of  Tktatres,      %  Richabo   IiOVEi.s 

£m£ wuATM,  Esf.  F.R,8.  and  M.lLLA.^PhiL  Journ:  Mp^  H»^ 

t.  Ik  the  construction  of  a  theatre,  the  architect's  chief  aim 
should  be  the  gratification  of  both  the  sight  and  hearjxig  of  tbt 
greatest  number  of  persons  as  completely  ss  pos»ible«;  (ience, 
economy  of  space,  regulated  by  the  science  of  acoustics,  demaiids 
hts-closest  attentioa.  These  are  the  author's  leading  priticipies  in ' 
this  improved  plan,  and  in  his  illustration  of  the  manner  of  carrying 
them  into  eflbct,  he  has  made  choice  of  an  elliptical  form ;  be- 
cause that  is  not  only  a  beautiful  curve,  but  posse6se&  tlie  propertyr 
of  rejecting  the  sound  uttered  in  one  of  its  foci  to  tbe  other,  aod 
the  distant  parts  of  the  theatre  only  require  this  aid..  The  stag« 
occupies  one  focus,  and  is  drawn  semicircular;  and  it  is  conceived 
that  material  benefit  would  arise  to  the  audience  trom  having  tb^ 
box  seats  concentrical  with  it,  but  it  would  be  disadvantageoi|$  iia 
point  of  accommodating  numbers,  llie  scenes,  '*  if  convenieiii^ 
'practicalle,*'  should  be  segments  of  circles;  and  if  double  tfa^ 
tieight  can  be  had  within  the  building,  they  tiitgh.t  be  suspended 
by  cords  and  pullies.  A  line  drawn  from  tlie  top  ctf  tbe  scenery 
to  the  eye  of  the  most  backward  person  in  otie  tier  of  boxes; 
should  just  clear  the  bottom  of  the  next  higher  tie*". 

The  circumstance  of  die  theatres  in  the  metropolis  bemg  larger 
than  tlie  direct  voice  of  an  actor  can  fill  with  ease,  reiiders  it  sm^ 
cessary  to  call  in  the  assistance  of  reflected  sound ;  and  therefore 
to  construct  the  building  so  that  this  shall  be  obtaitied  in  tiie 
greatest  degree  in  those  .places  where  it  is  most  wadted^  WiU| 
respect  to  the  liaturepf  this  reflection.  Sir  George  C^y|^  obtepves, 
^'  no  similar  sodnds  utten^  in  succession  to  -each-other;  can  be 
heard  by  th^;  fittest  ear,  when  theanterval  of  ^irtieliQlwe^  eacj^ 
does  no  exceed  f^  of  4  second  ^  therefore,  no  fefl^t^  {)ortioo,  rf 
a  soutjdthat  arrives  at  the  fear  :\«^i  thin  less  than  t5  9f  a  sepond^ifte^ 
th^  direct '  itripulsle  Will  m^ke  a  separate  fmprfessibn  bi*  echo',  h«t 
Itvill  add  .to  the^stceneth  pftlia  former  impressipa.  'H^pce^as 
soiind  travels  a'fioi^t,]  14^  fe^t  p^;i^!^^^^^^ 
the  whole  distance  travcited  ovef  by  tiie,tefiectiedimpn}«e  and;^ 
of  the  direct  ihipiilse  be  greater  th^ti  114  fe^t,'  no  «eCho  wjiljSj 
perceived.  In'the  pl^  of  the  th^tre  sent,  the' greatest  diflfere'ncj 
ofthljT sort  only  anibunt^  toOS  feet^  thetefoie,  eveb  in  i&is  in-; 
stance,  about  yi\k  half  of  the  iufiUence  of  the  reflected  {H^«e 
yrould^  Exerted  ih  addihg  to  th^  intehsity  df  the  '^ensMionof  the 
direct  pOl^^  anddbout  one.  half  in  prolonging  »  neattf  slmil^ti: 
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166  On  the  Construcdon  of  Theatres.  By  Mr.  Edgeworth. 
impression/*  In  this  plan,  the  distance  from  tlie  oentreof  the  stage 
to  the  extreme  part  of  the  pit  is  120  feet :.  and  the  direct  voice 
is  supposed  to  be  sufficient  to  fill  within  one  fourth  of  the  extre- 
mity of  the  building  ;  and  tliQ  roof  is  so  curved,-  as  to  direct  the 
reflected  sound  to  the  extreme  parts.  One  half  of  the  roof  reflects 
the  sound  to  the  distant  parts  of  the  pit  and  the  three  tiers  of 
boxes;  the  other  half  upon  the  upper  gallery;  "  increiwrngthe 
density  of  its  reflection  as  the  distance  from  the  stage  iqcreases/* 

.All  the  doors  about  the  theatre,  this  author  remarl^s,  should 
open  outwards,  and  the  outlet  should  be  as  wide  as  possible,  in 
order  to  prevent  the  bad  effects  arising  from  sudden  alarms;  some 
extra  one^  also  should  be  readily  opened  ih  case  of  necessity.  And 
relative  to  the  beams  and  pillars  being  made  of  cast  iron,  he  obr 
serves,  *^  I  think  it  would  not  be  particularly  expensive  to  have 
the  whole  beam  and  pillar-work  of  the  theatre  of  cast  iron  :  and 
likewise  to  make  the  elliptical  part  capable  of  being  completely 
cut  off  from  any  fire  in  the  other  part  of  the -building,  by  a 
jpinted  sheet  iron  curtain,  to  close  up  the  stage  every  night  afler 
pei^formance,  or  in  case  of  fire,  during  the  play  hours.  The 
nabie  of  this  would  he  very  attractive." 

2.  Mr.  Edoreworth  regards  the  building  of  a  theatre  as  a  public 
concern  ;  as  jt  is  an  aftair  which  involves  the  lives  and  properties 
of  so  large  a  part  of  tfie  community:  its  structure,  therefore, 
'cannot  possess  too  great  a  degree  of  security  for  preventing  as  much 
as  possible  all  apprehension  of  danger.  Before  the  plan  is  arranged* 
he  conceives  the  public  should  be  called  upon  for  hints  towards  its 
formation,  and  its  principles  should  be  openly  discussed.  Time 
jshoiild  be  allowed  for  obtaining  information  from  every  quarter; 
both' architects  and  engineers  should  be  consulted 3  the  plan  which 
is  adopted  should  either  be  executed  under  the  immediate  directioa 
of  the  proposer,  or  at  least  strictly  followed ;  and  no,  timber 
Should  be  introduced  as  frame- work.  The  follownng  objects  he 
states  as  cla.iming  particular,  attention  in  the  construction  of  a 
theatre: — 1.  Security  to  the  audience  is  the  first  and  most  neces« 
5ary  object.  2.  Facility  of  ingress  and  egress.  3.  Facility  of 
seeing  and  hearing.  4.  Convenience  to  the  performers,  5.  Space 
for  scenes,  with  proper  openings  for  machinery.  6,  and  lastly  -, 
Expense',  .    • 

I.  In  order  to  ensure  safety,  timber  should  be  avoided,  and 
iron  substituted  in  its  stead.  ITie  covering  of  the  roof  might  be 
made  of  copper,  and  tlie  frame- work  of  iron  j  and  no. plumber's 
work  be  permitted  to  be  done  upon  it.  The  substitution  of  iron 
would  not  increase  the  expense  if  careVss  taken  to  form  the  work 
upon  the  mechanical  principles  of  strength  and  lightness. 

Hollow  bricks  are  recommended  for  floprings  on  account  of 

their  lightness.    Those  kinds  of  wood  thj|t  ^re  least- ijp£ammat>le 

/  should  be  adopted  5  and  a  wash  might  be  used  to  render  it  les 
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On  ihe  ConsfHctkm  o/Tkeafr^s.  %  Mr.Edgeiborth.  iCf 
susceptible  of  inflammation.  The  painting  might  be  finished  with 
a  coat  in  distemper,  which  could  be  renewed  without  the  disa- 
greeable smell  attending^  a  fresh  painting.  It  is  conceived  that  the^ 
most  convenient  mode  of  heating  the  private  apartments  would  bo 
by  steam  j  and  that  the  boiler  should  be  adapted  to  work  a  steam- 
engine  for  the  purpose  of  supplying  and  throwing  water  to  what- 
ever part  of  tlie  building  it  was  wanted.  * 
2i  For  the  convenience  of  entering  a  theatre  and  departing  from  itf 
the  avenues  should  be  rendered  as  wide  and  commodious  as  possiblef; 
and  where  private  property  prevents  the  entrarices  from  being  largCg^ 
this  writer  thinks  that  this  evil  would  be  completely  removed,  **  if 
the  whole,  building  were  raised  upon  arches  of  a  height  sutficient  ta 
admit  carriages  5  and  if  numerous  flights  of  stairs  were  constructed 
within  the  piers  which  support  these  arches,  the  audience  might 
depart  commodiously  in  different  directions,  without  confusion  or 
delay.  The  colonnades,  formed  by  pillars  properly  disposed,  would 
|)ennit  alternate  rows  of  carriages.  Company  might  descend  from 
the  boxes  almost  immediately  into  their  carriages:  passages  for 
those  who  were  oft  foot  might  be  railed  off,  and  render^  secure/^ 
The  expense,  he  thinks,  might  be  saved  by  omitting  the  upper 
gallery,  or  by  tickets  for  the  admission  of  carriages  under  the 
piazzas. 

3.  With  respect  to  the  facility  of  seeing  and-  hearing,  Mn 
fklgeworth  thinks  little  can  be  said  on  tlie  former  that  is  not 
obvious  to  common  sense  5  but  that  the  latter  might  be  improved 
by  a  construction  agreeing  with  tlie  known  laws  of  acoustics. 
The  audience  department,  he  says,  should  be  smaller  and  lower 
than  it  was  at  Drury  Lane.  The  area  of  the  stage  might  be  as. 
large  as  before,  but  it  should  be  capable  of  beingjeasily  contracted  ; 
and  the  wings  should  have  leaves  or  flaps  hinged  to  them  to  close 
part  of  the  openings  and  confine  the  voice.  The  ceiling  of  the 
stage  should  be  made  of  well- varnished  iron  or ,  copper,  turning^ 
upon  centifes,  like  Venetian  window-blinds,  by  which  the  opening 
of  the  ceiling  might  be  contracted  and  the  vi'ice  directed  towards 
the  audience.  A  gentle  current  of  air  flowing  from  the  stage 
would  also  be  of  considerable  service.  Brazen  vessels  placed 
under  the  seats,  or  earthen  jars  behind  the  auditor,  are  said  to  in- 
creasy  the  sound.  And  Mr.  E.  thinks  the  backs  of  the  boxes 
might  .6e  pannelled  with  thin  elastic  plates  of  brass.  He  recom- 
mends the  use  of  iron  instead  of  wood  wherever  it  could  be 
adopted,  both  as  a  principle  of  economy  and  as  a  security  against 
fire»  , 

4.  The  performers  should  be  accommodated  with  all  possible 
conveniences ;  and  rendered  capable  of  enjoying  what  is  understood 
by.  the  English  word  comfort,  which  has  a  great  tendency  to 
pfromote  independence  and  iporality.  Pipes  to  speak  through 
should  be  laid  from  the  greeo-toom  to  each  jipartnn,ent.    5.  On 
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IM      On  the  ConUructlon  of  Theatref,    Ey  Mr.  Edgetmrtk. 

Mffhe^iMt.  £>-iia$  not  advanced  any  thing.  6.  Any  small  ad-* 
dttional  expeiwe  that  might  be  incurred  by  real  improvements 
wookibe  amply  defray^  t^a  small  addition  to  the  price  of  tickets^ 
whieh^^Oilld-be  readily  sabmitted  to  by  the  Uberality  of  the  British 

'  OlfsertTathns.^-T!he  drsastrou*  cirrarastancef  which ,  have  re* 
cently  b^ippe^tied  tattie  theatres  of  Drx\ry  Lane  and  CoventGarden, 
lurveieendered^tberebaSkiing  of  them  a  matter  of  public  curiosity 
jR^eoOcem :  «nd  we  think  with  theiie  two  waiters,  that  as  this  is 
«n  actwlwch  invokes  the  safety  and  comfort  of  so  many  indivi^ 
4iidk>  thefMiibiK  ought  to  be  made  acquainted  with  the  plans, 
iad  foUy  ji^ppozed  of  the  pecantioos  which  are  to  be  adopted,  iiy 
^lijer  to  prereot  a  reinm^f  similar  events,  before  they  are  carried 
lRti>^e««catK>n.  These  two  letiei^  cont^n  several  useful  hints« 
^1^  we^kxit^t  not  but  a  public  discussion  of  the  subject  would 
iKive^  produced  })ftany  inore  >  and  ^ome  of  them  might  have  cod^ 
tributejd  td  imite  the  beautiful  with  the  us^i^ul,  and  thus  ad-* 
i'anced  the 'Object  of  rendering  the  whole  as  complete  as  possible; 
Wj^oono^iv^tiiatahe  eir^tical  plan  of  Sir  George  Cayley  possesses 
ociusidepable-^dvaatageis^  'yet  there  may  be  some  reason  to  appre^ 
hend  that  the  sound  would  be  reflected  too  ranch  to  the  opposite; 
focas^t0^thdt'  ^ifefthrWas  occupied  by  fhie  ft&gle.  Mus^heilbroek 
Inentions  a  hail  in  Aheitastle  of  Cleves/inwhiclvapenionBtaniliu^ 
ki  a  H^tain^laq^i 'aiul  pronouncing  a  fe^.  words  with  » low -voice, 
waah^tfd  b^  anoihar  person  at  d  'parficiilar,  place  oely .  He  hat 
not- slated>  :however>  whether-lh^ls  iRtlF  ^JcdlTptical^r^HHt.  As 
it  >5vueciessdry  td -hove  'the  principal  ^hea&e^  in  -this  metropolii^ 
Iptrger^than^  the  Street  voice  can  £11  ^^victth.  ease,  it  is  a  joftatter  of 
eoc^isiderable  im^rt^nce  t)0  makej>tibeibestiu^.cif^^Qfiee^n  or 
i^ietoo^kKi  4s£  ^und/  which  shoidii  ctHamlf  hoi  a^iettdedntd  ws^ 
l^lditi^stof  ttittsnotuf^.  Mkve  we-dk^/ipeBfcapa^  be  |)€nroiikte|i'ta 
p^moit^y  ^hat^Wigh^eelioes  am'30<well'lQfiewn/Hil^  an 

i)d»k(b4hl)j^.ai3aproduoed  U  ^bxA  ^ieiimdJBiKMcnntyu  ;  Missi  phWo^ 
$<fKhi&r;sha«e^c^ibed4!heiorm8tiosri^^«^^  ta  a.yeiedtiim  4if 

tooad»  similar  t<i^hat  ^xp^ietiiced  ttiy  iyb(t  adiefi  it'  &lb  en'i  po-t 
H^ed  4»ody.  >  Sim  HT Alembent  -dbseiTves  itk  lapbaatiod'  or  i^ot 
^j-ect  >  4of  if  k  werev^  a?  pettahe^  jkuiade  weald^be  ^eeessacf  4Xh 
fftie pr^ductioii  4)1*  an  eeko  ; ; i«4ilch;a)s  weHlinowis o(^fte >bf ' tlMi 
(B^ase.  i;ch;de)»  ai«  ^e«[utotJy/  h^rd  •opposite  «o  Uild  wails>  :iriiid| 
aiv^lar  fk<^  beiidg^po&ishe4(  oeari  large, daasse^  wi  Mddkyjm^M 
the  neighbourhood  of  forests,  and  even  of  clouds.  This  redec^ioil 
ef  «ound>  Ch^nefoi^,  is  not  of  the  aofni^  luStute  as:  tiat  pfyifjkt  It 
Ise^dijti^,^  b6we«e^>4tiat;tli^fdirfhiiqbto{i)efjmec6^^ 
«hl^ kidAhe>¥epfP6^fismnt'Gt sAmi'^  f^i^phoes  antDe^sa'.heard !b(|t 
V^heA^^eufld  If  intercepted,  a(id[  made  Uoirebmmd^  one  on^meie 
eb^taelcs^i :>^at  the:  4|0eot  souapd  i»^:jbejsttengthe9ed  i)^^^]^ 
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An  Addition  Table,  ^c,  on  anew  Plan.    By  Mr.  Hoffter.    iGg 

•which  18  reflected  and  no  echo  be  produced^  the  interval  between 
their  impulses  on  the  ear  should  not  exceed  -f^  of  a  second. 
Cloths  of  all  kinds,  and  particularly  woollen  cloths^  lleing  very 
prejudicial  to  sound  by  their  absorption,  the  circumstance  of  the 
seats  rising  so  little  above  each  other  in  the  late  theatres  was  a 
defect  which  would  be  remedied  by  their  successive  elevation^ 
being  increased.  Wood  is  sqnorous,  conductive,  and  vibrativc); 
of  all  materials  it  produces  a  tone  the  most  agreeable  and  melo- 
dious: and  it  is  therefore  the  fittest  for  lining  rooms  iind  theatres* 
Paint  is  generally  deemed  unfavourable  to  sound  from  its  being  so 
to  musical  instruments,  the  effects  of  which  it  entirely  destroys : 
this  consequence  does  not  result  from  the  use  of  varnish*  Water 
however  is  regarded  as  the  best  conductor  \  and  it  is  worthy  of 
remark,  that  when  a  canal  was  made  under  the  pit  floor  of  the 
theatre  of  Argent! no,  at  Rome,  a  surprising  difference  was  ob- 
served i  the  voice  has  since  been  heard  very  distinctly  at  the  end 
where  it  was  scarcely  distinguishable  before.  It  should  also  be 
observed,  that  in  this  part  the  canal  is  covered  with  a  brick  arch^ 
over  which  tliere  is  a  quantity  of  earth,  and  the  timber  floor. 

The  introduction  of  iron  instead  of  timber  for.  pillars,  beams, 
roof,  and  wherever  it  can  be  conveniently  used  in  buildings  of  this 
kind,  we  think,  cannot  be  too  strongly  recommended. 


An  Addiiion  Table,  Mriih  a  MulHpUcatinn  Table,  on  a  new  Plan. 
By  ilfr^  Charles  Haytjbr. — Phii.Journ.  No.  99. 

Each  of  these  tables  consists  of  a  series  of  examples  in  the  rule 
to  which  it  belongs,  with  their  answers  subjoined  in  the  usual 
manner.  These  are  arranged  in  horizontal  rows  one  below 
another,  each  succeeding  row  being  diminished  by  one  example, 
until  the  last  row  contains  one  only. 

The  Editor  of  the  Pliil.  Journal,  after  remarking  how  few 
perspns  there  are  who  can  add  with  rapidity  and  certainty,  ob- 
serves that  this  author's  addition  table,  if  welt  fixed  in  the  memory, 
s^ngs  to  offer  a  remedy  for  this  evil.  He  also  adds,  '*  that  the 
square  multiplication  table  has  the  advantage  of  giving  products 
readily  when  the  fractor  is  the  largest  of  two  numbers ;  and  thinks 
that  Mr.  Hayter's  tables  would  both  be  imptoved  if  they  wer« 
completed  in  the  square  form. 

Ohservatwns.y^Thhi  author's  addition  table! may  doubtless  be  q{ 
ipine  service  in  attaining  the  powe^  of  adding;  with  correctness 
find  facility  ;  but  we  df^mti  experience  pi)ly  to  be  adequate  to  the 
removal  of  the  coiitrary  evik  We  fully  agree  with  Mr.  Nicholson 
|n  approving  of  complete  tables  instead  of  such  as  are  here  given. 
iut  we  must  enter  our  protest  against  the:  uncouth  exprpssk^ '  <if 
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5^5^.  fenS%  ^f?^'  »^^/  ^JPfi*  ipsAf aA  eJ[^  ^r^  n«}P^  Vf^Jich  is a^optei 
i^j  t)^e^  I^Wes^  aqd.  ^WgUt  in  so  ij^ny  qf  oi^  cpn^aiop  schools  | 
*^4  ^^.  %^i^t  t^^  praf;.Mce  of  de3vgnating,  all  qqe^ftions  b^  thp 


'^Ort  the  Substitution  of  Iron  for  Mahogany,   arid  other  expensive 
Khis  of 'l^fod,  in  Jlr tides  of  Furniture,  andfof  other  Purpose,. 
'     J^  )^r:  B.  CoaK.-^PhiL  Jchirn.  No.  gg. 

.  ,^j^.  '^00^  f^rsti^tro<ipc,e^  sojtrie  general  remarks  relative  tp.tl^^ 
>^paasi varies?  of  n^ajtioo  any  ^{^^^^  some  other  foreign  woods,^  ojf 
'wl^cjb  numerqus  artTclps  of  our  fyrnitnre  are  madej  to  th^  abupr 
'^^jHce^Qf iron  wbjch  Gre^t. Britain  produces;  and  to  the  necessity 
"tl^er^i^  in  the  present  state  of  our  political  relation  with  other 
iiations,  to  render  this  country  as  independ^iit  of  a^U  others,  as 
.gpssible,  hj,  sul^titut;mg  i)ative  materials  in  the  manufacture  of 
<^\i  arijic^^^  of  constant  use  for  those  of  foreign  na,ture ;  and  adds^. 
^^  %  50.  d(p\ng  w;e  sl^ould  be  gainip^  i^ore  rc3  weajth  tJi^an  by  the 
^(ic^patioi^s  9JDd,haz^rds  of  commerce/* 

1[ie  first  arUcle  of  f^r^]jiture  for  which  ^^M^^^  C  proposes  tha 
substitution,  sp^^cified  in  tl:^e  title^  is  that  of  bedst^ds.  Qf  thes^ 
he  observes,  ''  The  posts  or  pillars,  as  well  as  the  frame  itselfi^ 
might  he  cast  hoUow,  beatttkoUj  wreathed  up  the  posts  with 
powers,  festoons,  or  clusters  of  fruit,  or  embossed  with  number- 
tess  fanciful  ornaments,  which  the  workman  might  touch  up  with 
his  carvel!  and  chisel-y  to  clear  the  foliage,  &c/from  the  sand, 
^nd  to  make  the  flowers  sharp  and  neat  before  they  go  to  the 
fnisher.  I'he  painter  might  colour  them  so  as  to  havie  a  mor^ 
ejcgi^nt  and  noore  handsome  appearance  thart  it  is  possible  to  give 
to  carved  woodj  and  besides,  tliey  might  be  casit  so  light,  a^d  in 
such  cfiaste  symmetry,  as  cannot  be  accomplished  in  WQ()d.** 
4rjtidj?s  of  tt>i5  kindj|  he  apprehend^j,  might  be  afforded  at  a  n^jch, 
legs  price  than  those  of  cai:ved  niahogany  are  now  sgikl  for. 
Ch^ptso^ drawers,  fcoc Incases,  and  bureaus,  might  aijso  be  mad^ 
•g^C'ifonj.  jytL?/^  ilie  frail  J  es  had  bepn.  H:^ade,  according  to  any  shape 
ai^I.e^^^ui;ei  th^  paniiel^  noight  be  cut  out  of  sheet  iron  to  suit 
thfrn,  aod  the  whole  screwed  firmly  togetli^er  when  finished. 
|4gbt,  ir^in  fr tallies  fillf^f^  u^  wjt]^  wirQ-wprk^  and  lined,  wit^h  sill^, 
cloth,  paper,  or  uny  oiher  suHable  materi.il,*  mighl;  constitute  tlj^. 
drawers,  and  would  diminish  tht  consumption  of  the  kinds  of 
wj^j^d  np,\v  ia.  tise.  for  tiijit  pji^^os^/  ^^^cf^.  l^ieces  of  furniture,  it  s^ 
^^}fP*\  woiutl  ifTot;  be  h t^ a  v'jer, ^t(ian.  thps^  of  wpod,,  and  when  ele- 


llshed^  w(>uld  be  ipore.  beautlfuf , 
^o!'?  bi^  ii  stcutity  t(^  tSp  property  contained  in  th.em  in  cnse. 
Oj.aDy  ^ccidtjnt  hf^  iye.    Anplner'cir^Ui^istnnce  wliich  Is  ^^ 
^3  3^^  '\it  rycptr^v4v:riu:iUQ  V  of  ^       sujisjitutiyij^  is  tht^  conveni^nwr' 
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thithe  JSuhsHtution  of  Ifinjbr  MahSgany.    By  Mr.  Cookk  \T^ 

it  would  afford  in  Case  of  removal.     By  unscrewing  the  parts  thcjr 
'  tnight  be  taken  in  pieces^  and  put  together  again  at  a  small  ex- 
pense, and  the  injury  av^ded  which  a  Ilirg^  and  valuable  piece  of 
furniture  frequently  suffers  by  being  removed.  ,     .,        . 

Mr.  C.  then  observes  generally,  •*  Indeed,  there  is  great  sc6p% 
iiere  fbr  IngemiUy  and  improvement  y  It  wOuld  gfive  bmplof  To 
vast  dumbers  of  tnen  ;  it  would  consume  duf  own  pr6d\ic^>  tl^k 
isi  iron  :  we  should  get  an  article  that  w6iil(i  endure  for  iges  \ 
and  we  should  in  part  be  independent  of  any  other  countrj,%  fgr 
thi^  material  that  forrhs  a  beautiful  and  useful  ornament  in.  our 
h6uses.*'  He  then  enters  into  sonie  further  particulars  respecting 
the  Utility  of  this  substitution  for  the  doors,  shelves,,  ^c.  6f 
libraries,  ahd  the  advantages  that  would  result  from  Jt  insavifig  . 
their  valiidbla  cotltents  from  conflagrdtion  j  and  all^o  for  the 
purpose  df  doors  in  general,  which  h6  cohceiveS  Aiigm  te  Aiadfe 
light  ^nd  elegant,  and  to  last  for  centuries.  ., 


Olserv'aHonS, — ^We  agree  with  Mr.  Coc^,  that  tiie  pi^eseht 
exorbitant  price  of  mahogany  renders  ahy  substitute  for  di- 
minishing its  c6nsdmpttofa  a  v^iy  desirable  bbje'ct..  iron,  fron^ 
its  nature  ahd  abuiidarice,  appetirs  to  be  the  most  paHifal  arid 
probable  substitute  3  but  we  ihust  Confess  that  oiir  hopes  of  its 
gfeneralt  adoption  are  much  liess  sanguine  than  thos^  of  Mi%  tool: 
seem  to  hb.  Public  taste  will  riaturally  require  k  considerable 
time  to  accommodate  itself  to  any  thing  do. different  from  AaC 
to  which  it  has  so  lorig  been  atcitstomed,  ahd  by  which*^  perhaDs^ 
its  jJrfejudices  have  been  fostered.  For  bedsteads;  and  perhaps 
some  other  articles,  the  substitution  migfit  be  made  wi^h  aa-. 
vantage,  and  we  doubt  not  with'  sliccess  :  but  we  cphcfelve  that' 
its  pr6periy  of  conducting^  teat  sd,  readily  would  not  rientferit  scj. 
good  a  security  against  fire  as  Mr.  C.  appreljiencls.  Npr  36  w^ 
think  Mr.  C.  quite  correct  if  he  mean  to  assert  thii  *'  it  wouTdt' 
give  employ  to  vast  numbers  of  nreir;**  more  than  are  at  present 
epnplojred  iii  thfe  foroitore  business  j  for  tftTD^  .  airdady  jfih- 
ployed  in  the  cabioet  manii^ctare.  wauid  bp  '^op6rtiooally  d!^ 
minisbed^  an^  wheti  the  articifes  of  trori:  wer#  once  made»  the^r 
*•  would  eiidur^  far  age»r*  ind  therefbmj  would  not  sd.>frei 
quently  wllnt  renewing*.  A  pwposfe  for  ti>;^it?h  .iramtii^t  pefi-hapi 
be  9«ib9Utiit«illl»  a  c^e^ter  extent. than»  in  thM.df  ftirdi'tiin^  is  ixt 
bailding.  if  those  pam  of  a  Ifcuil^fCh^  nRffrire  iargfc:  pseces  iof 
tlmbery  asbeaiiw,  rafterfil,  joiitrf,  and  a.^fariety  «£ jupfiorl!^  Sit. 
were  tnaiti  of  inm  cast  hpBotf ,  it;  would  greeft^  deereasSb  this  aOtt* 
stifB|lioitf  o^  thfUf  expensivft  arttdr. 
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Account  of  a  Well  for  preserving  and  filtrating  RaiA-ufOter  for 
domestic  Purposes,  where  a  Supply  of  Spring-water  was  not 
Easily  to  he  obtained.  Communiiuted  by.  J.  R.  Gowen,  Blsq, — 
Fhu.  Jour,  No,  100. 

Fm  order  to  effect 'the  purpose  set  forth  in  the  title  of  this  ar* 
ticle,  two  wells  were  sunk  within  a  short  distance  of  each  other; 
each  of  them  was  30  feet  deep,  and  4  feet  in  diameter.  They 
were  both  carefully  clayed :,  to  prevent  percolation,  and  lined  with 
bricks  in  the  usual  manner.  A  communication  was  formed  be^ 
tween  thera  by  means  of  a  leaden  pipe,  two  feet  from  the  bot- 
tom. The  Water  was  received  into  one  of  tlie  wells;  and  an  oak 
floor  full  of  small  holes,  was  laid  just  above  the  communicating 
pipe  in  tiie  other.  Upon  this  floor  was  laid  a  stratum  of  well- 
washed  coarse  gravel  3  next,  one  of  a  finer  kind ;  to  this  suc- 
ceeded one  of  coarse  sand  -,  and  lastly,  one  of  fine  sand :  the 
thickness  of  the  whole  was  about  two  feet.  The  water  which  is 
received  into  this  well  through  the  pipe,  filtrates  by  ascent  through 
thte  strata  of  siliceous  substances ;  and  the  bottoms  of  both  wells, 
below  the  pipe,  serve  as  repositories  for  the  sediment.  The*pump 
ik  fixed  in  mt  filtrating  well,  and  both  are  covered;  but  a  sufH- 
dency  of  air  is  admitted  through  proper  apertures. 

The  advantages  which  result  firom  this  mode  of  filtration,  Mr. 
Gowen  observes,  are,  tWat  it  is  performed  by  ascent,  and  a  com- 
petent space  i^  left  beneath  the  apparatus.  "  Tlie  interstices  of 
the  sand  are  thus  nevet  clogged^  and  its  power  is  preserved  unim- 
paired, for.  an  indefinite  period.  The  well  fully  answers  the  in- 
tended purpose,  and  the  water  is  altogether  excellent.** 


O^^ervo/iojw.— There  are  many^  places  even  in  this  country, 
whbre  a  supply  of  spring- water  for  domestic  tises^  is  difficult  to 
be  obtained,  either  from  the  great  depths  at  which  it  is  found,  or 
^he  distance  from  which  it  is  to  b^  conveyed.  In  situations  of 
this  kind,  a  inethod  of  preserving  rain-water  !fer  any  length  of 
time,  would  no  donbt  be  esteemed  of  consiiri^ble  importance  : ' 
and  we  freely  recommend  the  one  describff)  above,  ^  %%  the  best 
with  which  we  are  acquainted.  The  mode  0/  filtration  bjr  ascent, 
certainly  desen^es  to  be  preferfed  to  that  in  %.  contrary  dtrbction  ; 
and  the  circumstance  of  the  sediment  n^ainiiig  below  the  floor 
and  filtrating  apparatus,  prevents  it  from  being  disturb^  by  the 
pump,  and  mixed  again  with  the  water. 
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6/i  the  Conversion  of  French  freights  into  English,  in  a  Letter  JrbM , 
Air.  John  Farey.— P/ii/.  Jour,  No.  lOQ. 

Mr.  ParcT^s  object  in  this  letter>  is  the  correctioti  df  some 
tiambers  that  have  been  given,  for  the  purpose  of  more  readily 
converting  French  weights  into  English^  and  the  contrary.'  The 
nombers  in  the  two  colurntts  of  the  table,  given  in  vol.  i;  p.  38'i, 
of  the  Phil.  Jour.  4to,  for  the  fornier  purpose  ;  and  at  p.  284  of 
vol.  ii,  for  the  latter,  Mr.  F.  states  to  be  erroneous,  on  account 
of  the  gramme  being  taken  as  equal  to  22.g§(y  English 
grains,  instead  of  J 5*475.  The  completion  of  the  meridian  mea- 
burenientin  France^  however,  hfis  reduced  this  number  to  15.444 
grains  English.  ' 

Mr.  Farey's  next  remarks  on  this  subject  relate  to  the  article 
WEIGHT  in  the  last  part  of- the  British  C^cfopmdia,  wlrere  it  il 
stated,  that  one  pound  troy  is  283  scruplesi  instead  of  288: 
(hat  one  scruple  is  1.3p5  grammes,  instead  of  1.295;  one 
ounce  avoidupois  is  28.32  grammes,  in.«itead  of  28.328  ji  one 
dram  is  37.p75  grains,  instead  of  2734375;  and  one  dram  is 
likewise  stated  at  1.81  grammes,  instead  of  1.7705,  as  it  ought  to 
'  be.  The  English  pound  troy  is  equal  to  7021  Paris  grmns^  neiM-lyi 
but  in  the  article  referred  to  it  is  stated  at  702.  The  English 
pound  avoirdupois  is  8532.5  French  grains,  and  not  S538j  one 
French  grain  is  0.8204  English  grains;  not  0.8203;  and  10000 
In-ench  grains  are  8204,  not  8233  English  grains,  as  there  stited. 

Observations. — Those  persons  who  possess  the  articles  to  which 
these  corrections  relhte,  will  doubtless  thank  Mr.  Parey  for  hif 
iflifbrmation  on  the  subject;  and  we  doubt  not  that  he  was  much 
gratified  by  the  discovery  of  these  errors,  as  it  afforded  him  an 
opportunity  of  sending  a  letter  to  a  publication  to  which  he  did. 
not  ndudlly  communicate.  We  must,  however,  observe,  that  a 
iQore  correct  series  of  tables  had  long  betbre  been  copied  into 
thai  work,  from  the  Journals  of  the  Royal  lustitution  (v  ol.  ii.  of 
Nick.  Bvo.  p.  244) :  and  we  should  have  tliought  that  a  reference 
t^t^is  volume  might,  in  a  great  measure,  have  superseded  the 
necessity  of  publishing  Mr.  Farey*s  remarks.  The  difference  be- 
tw^Q  .8203  and  .8204  is  less  than  the  error  to  wliich  the  be«t 
experiments  are  liable. 


J^lan  for  preventing  or  suppressing  Fires.     In  a  Letter  from  a 
Correspondent. — PIjiL  Jour.  No.  102.* 

.In  this  plan^  a  large  building  is  supposed  to  be  nominally  dl* 
vided  into  different  parts,  /and  each  of  these  to  be  under  the  care 
of  a  watchman.  A  small  room,  distinct  from  these,  in  some  con- 
vexuent  part  of  the  building,  should  be  set  apart  ibr  ^  person  who 
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174  Plan  for  preVB^iifi^  Fires. 

shall  haVe  the  superinte&dence  aod  direction  of  the  watcbmeti; 
Thii  may  generally  be  effected  without  leaving  the  room ;  and 
(6i  tfes  plllTpOsib,  each  |)art  is  to  be  furnished  with  a  clock  of  a 
particular  con5trtiCti<5n,  fixed  in  the  apartment  of  the  inspector> 
asi  ^flui^adibatiog  with  itfi  secttod  of  rlie  building,  by  nl^ans  c^f 
cfW[(g  pr  wire^>  in  such  a  luauner,  that  the  proper  ^atcbnum  iliay 
iBflte  a  vifiibl^  alteration  on  the  dock  at  any  parttcular  mdm^ntt 
agraod  upon  for  that  purpose^  but  not  at  any  other  tioue.  Ckfeks 
of  this  kvndi  the  waiter  says^  ar^  p^*tial)y  in  use^  and  he  obsertes> 
"  this  clock  shews  the  usual  division  of  time>  and  b^  also  ^  re* 
\0\nQg  fraum^  in  which  pins  are  plftoed  in*  socktts  capable  of 
being  pressed  down  at  particular  times  only,  as  above  stated. 
Ibus^by  the  use  of  this  clockj  a  watchman's  vigilance  or  tieglect 
may  be  proved  by  the  evidence  of  the  clock  itself."  In  krge 
public.  boildLogftj'  where  severfti  watchinen  and  a  8U()trintendl^t 
are  r^<|ui«ite,  it  is  aupposed  that  he  who  has  this  last  duty  to  per- 
f^hOi  $hotdd  himself  be  watched  with  great  care.  This  rafight 
b^  carried  into  effect  by  having  a  ckAck  of  the  same  coastruction» 
placed  en  the  otitside  of  the  buildings  and  immediately  under  thd 
iespectign  of  the  police,  or  any  other  superintendence  most  satis-  * 
{$c^Qry  to  the  parties,  interested  in  the  security.  Heftce,  in  case  of 
fire,  speedy  assistance  would  be  ensi\red';  as  *'  a  discovery  would 
n^t  onljr  soon  take  place,  but  personal  assistance  would  be  on 
tke  spot»  aad»  with  proper  access  Co  water  at  all  times  ensured, 
vridf  the  best  means  of  applying  it,  an  increase  of  the  first  evil 
wchirM  almost  certainly  be  prevented,  until  additional  assistance 
could  be  procured  :  and  alarm-bells,  or  other  signals,  by  the 
s«iund  or  character  of  which  the  particular  btiikling  might  be 

.  ntade  kivown  to  firemen,  could,  if  necessary,  beinstamly  sounded 
or  di^pki)^dy  and  a  constant  influx  of  proper  persons  wouM 
t»ke  place  in  the  very  infancy  of  danger.'*  In  order  to  do 
aM^ay  the  idea  of  great  expense,  which  might  be  suggest^  by 
such  a  plan,  it  is  added,  that  extensive  and  valuable  bui^tn^ 
*f  have  been  watelied  for  several  yeairs  by  a  sin^e  wfftchalan» 
cliecked  by,  this  clock  alone,  and  with  exii^mely  te#  evidenced 
of  neglect."  Tlie  objection,  hoAveter,  to  a  single,  waitdirtfeii*  ifi> ' 
that  his  neglect  i&  not  detected  till  morning,  while  the  hourg  of 
greatest  danger  ar*  left  to  his  discretion,  or  fear  of  punisbiHent. 
%he  proposer  of  this  plan  does  not  consider  the  expenttie'  as  an 
object  when  compared  with  the  security  to  be  obtained,  by  it* 

Oi^ervafzons. ^Whexi  we  reflect  On  Jhe  fires  ttiat  s6  frg^fSgnHy 
happen  in  this  metropolis,  and  the  numerous  depredations  that 
ate  ni^hfiy  cortirtlitted  here,  the  amouilt  of  which  has  been' est!-* 
niated  at  more  than  two  millions  annually,  we  cannot  but  lament 
the-  iuefficacy^  of  the  present  mode  of  tiight-ieatcftirig,  and  vt^ie^l- 
come  any  invention  which'  has  a  tend<?ncy  to  improve  it ;   vhhWe' 
we  liave  to  regret,  that  so  little  has  yet  been  dehe,  notn^lifhsfarid*'- 
ii^  that  i&v^fttioAs  for  this  pu^se  ktVe  beeor  ttted^  pubUc  sisve^' 
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tBl  y^ar^,  Samuel  Pay,  jiq.  of  igntpp  b  Soipersetsibire^  o\^^iw^ 
^  paitei;xt  (or  an  iustruineat  o£,  this  paturc^  the  spgqificpti^  qf 
whjph  \V48  publish^  in  the  third  vol^«p^  pf  the-Rgpertpry^f  ^ 
A'tSi  S^on4  Series  j  and  which  he  dqnominates  a  ff^aijchman^s 
^(Xitiiary,  or  Labourer's  Register,  The  Marquis  pf  i;x^tejr>  njorie 
Ihan  five  years  ago,  informed  the  public,  through  the  nuedi^fii  qf 
Nicholson's  Journal,  that  Messrs.  Boulton  and  Watt,  of  ftUroing- 
ham,  had,i|JV^ted  a  clock  for  this  purpose,  theej^pens^  of^vii.icli 
was  only  thirty  shillings.  He  aJsa  stated,  that  h€!  Iia4  t^^n  tad 
two  of  theoi  at  Burleigh  Hall  mor^  than  four  years,  i^s  thp  ipr 
strunient  is  siippl^,  and  his  description  brief,  we  sh^  present  OMT  ' 
readers  with  a  sbprt  extract :  "  They  go  eight  d^ys>  i^d  ha^ei  a 
face  like  a  clock,  but  do  not  strike.  The  dial  goes  round,  aJ^d 
the  hour  finger  is  fixed  :  round  the  edge  of  the  dial  are,  oxpvi^^ble 
pins,  corresp6uding  with  the  quarters  in 'each  hour.  A  sm^ 
hammer  placed  behind  the  hour  finger,  pushes  into,  the  dial, o^e 
of  the  pins  which  happens  to  be  under  it  at  the  tiwe,  whiob  pip 
regains  so  abased  until  the  dial  returns  nearly  to  the  s^ip^  f  ^ce, 
when,  by  an  inclosed  plane,  the  pin  is  raised  up  ij(^to  it?  firsH  jf^ 
sition.  This  gives  time  to  have  the.  maciiino  examine)^  in.  tfcjJ 
ipoining,  to  see  how  many  pins  hav^  been  struck*  andat/^rh^t 
time  they  were  pushed  downwards.  The  harnm^r  is  mpvcd,  hf 
the  pulling  of  a  chain  with  a  handle,  like  house-door  bjelU,  whick, 
*by  cranks  and  wires,  is  attached  to  it.*'  Register  dock?  for  th^ 
purpose  have  also  been  indicated  by  Mr.  X>^'>  i^  the  fifth  vplunap 
of  the  Pbilosopliical  Journal. 

Since  remedies  of  this  kind  fojr  some  of  the,  great  eyiU  atlae)w4 
to.  this  branch  of  the  police,  have  thus  been  punUcly  pointed  put, 
we  cannot  refrain  from  thinl^ing  that  their  not  having;  bi^ea  ge^ 
nerally  adopted,  confers  son^e  degree  of  culpability  on  those  pep- 
sons  who  have  had  the  management  of  affairs  of  this  kind;  either 
for  not  making  themselves  sufficiently  acquainted  with  the  sub- 
ject, or  for  not  exerting  themselves  in  carrying  it  into  effect  for 
the  public  good.  The  hints  in  the  present  paper  are  worthy  of 
consideration;  and  we  conceive  th<»t  the  expense  of  cariying  them 
into  effect,  might  be  saved  in  the  article  of  insurance.  This 
rnpde.  might  also  be  extended  W4t;h  great  advantage  to  watching  . 
in  general.  After  a  description  of  the  first  of  these  mach.inq^ 
above,  referred  to,  we  meet  with  the  fpypwing  remarks  on  this 
siibject  in  the  second  vplujn^^.of  Dr.  QregOry's  Mechanics :  "  One 
such  instruipent,  ai?  thi^s  being  pj^c^d  at  e^ch  end  of  a  watchman's 
rounds  it  wil)  be  ascertainec)  hpw  the,  man  cpntinued  his  move- 
ments through  the  night,  to  a. nicety  of  t^p  minutes  (or  less  if 
required),  at  any  period  of  the  watch  j  and  the  slightest  irregu- 
laoty  or  omission  will  be  detected  the  next  morning,  by  the  per- 
son whose  office  it  shall  be  to  open  the  n;iachine.  No  fraud  or 
trick  oix  the  watchman's  part,  can  ppupteract  the  niovement  of 
Vbejiprizx^^j^  whe^U  ,<J>Wg5i5in4 t^^G^%  int^  ^M^b-  th^  tokeua 
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17©  Method  of  taking  Ttaniit  Observations. 

are  to  be  dropped  j  each  cell  is,  by  this  contrivance,  like  time 
Itself,  irrevocable  wheij  past :  tli^  watchman  has  no  command 
over  it,  and  the  whole  will  be  a  kind  of  speaking  witness  of  his 
diligence  and  fidelity  in  going  his  rounds,  answering  the  next 
morning  to  the  exact  perio<fs  he  either  was  or  ought  to  have  beea 
there.  Ey  this  means  the  calls  of  the  watchman,  which  were 
only  instituted  for  the  purpose  of  his  giving  notice  of  his  being 
on  his  duty,  will  be  supeiseded ;  and  a  considerable  expense  of 
animal  exertion  will  be  saved  to  the  individual,  which  might  better 
be  converted  into  that  of  going  his  rounds  twice  where  he  nf)w 
only  goes  once.  Warnings  to  the  nightly  thief  of  timely  attack 
or  retreat  will  likewise  be  taken  away;  and  if,  instead  of  an  open* 
the  watchman  were  to  carry  a  dark  lantern,  the  robber  would 
have  no  security  whatever  in  calculating  the  mornent  of  his  de- 
predation, and  might  be  detected  in  the  very  outset  of  his  attack, 
as  the  slightest  sound  would  alarm  the  watchman  walking  in  si- 
lence, and  not  drowning  distant  noi§e  by  that  of  his  own  voice." 

The  chief  objection  to  this  new  mode,  is  the  expense  of  the 
time-pieces,  as  the  number  required  for  most  parishes  would  be 
considerable.  This,  however,  has  been  calculated  not  to  exceed 
three-pence  in  the  pound,  of  a  rate  on  houses,  and  might,  at  least 
in  a  great  measure,  be  saved  by  reducing  the  number  of  watchmen. 
The  first  expense  also  would  be  nearly  the  whole ;  and  this  would 
certainly  be  very  trifling  when  compared  with  the  losses  it  might 
prevent  the  public  frorni  sustaining.  If  w^  could  contribute  tt> 
the  diminution  of  these  by  pressing  either  this  or  any  other  plan 
which  may  appear  to  be  well  calculated  for  the  purpose,  upon  the 
serious  attention  of  those  who  have  the  management  of  this 
branch  of  the  police,  we  should  feel  much  gratified  at  having  l)een 
instrumental  in  the  attainment  of  a  very  desirable  object. 


On  the  Method  of  taking  Transit  Observations.  In  a  Letter  from 
a  Correspmdent,  IFith  a  Reply y  by  Mr.  Nicholson.— P^i/. 
Jour.  No.  102. 

The  object  of  this  gentleman's  letter  is  to  inquire  in  what  man- 
ner the  fractional  parts  of  seconds  can  hi"  obtained  in  observations 
of  this  nature.  He  remarks,  "In  observations  made  at  Green-!, 
wich,  I  observe,  the  lime  of  a  starts  passing  the  meridian,  is  al^ 
ways  expressed  to  the  hundredth  part  of  a  second.  How  this  ex^ 
treme  precision  is  obtained,  as  I  am  at  a  loss  to  conjecture,  I 
' shall  be  obliged  to  you,  or  any  of  youv  conespondents,  to  infornj 
me." 

Mr.  Nicholson,  in  his  reply,  states,  that  it  is  not  difficult  ^ 
observe  to  tenth  parts  of  a  second,  as  any  person  may  convince 
hin^self,  with  trials  of  a  watch  of  five  beats  in  that  time.  With 
regard  to  hundredth  parts,  some  expedients  may  be  devised  for  oh*  " 
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Improvement  on  tJii  Spirit  Level,  IJJ 

serving  them ',  but  astronomical  tables  do  not  imply  that  these 
are  put  in  practice.  The  results  there  given,  are  generally  ob» 
tained  by  taking  the  mean  of  a  number  of  obserViitions  ;  '*  aiid 
the  second  decimal  may  be  considered  as  indicating  the  precise 
value  of  the  first,  instead  of  the  sign  +  or  — ^  whiqh  is  sometioits 
annexed  for  the  like  purpose/* 

Observations. — Has  the  last  member  of  this  sentence  any  meaa* 
ing  ?  If  it  has,  we  have  not  yet  perceived  it.  How  the  s^coikl 
decimal  can  indicate  "the  precise  value  of  the  first,"  we  kno# 
not  5  and  that  this  should  be  denoted  by  the  sign  +  or  —  an- 
nexed, is  to  us  a  new  doctrine  j  as,  wherever  we  have  seen  those- 
signs  used,  it  was  merely  to  signify  whether  the  numbers  were 
below  or  above  the  truth,  and  not  to  indicate  their  '*  precise 
value." 


Improvement  on  the  Spirit  Level,  Communicated  hy  a  Correspond," 
ent,  in  a  Letter  tt>  the  Editors. — Repertory  of  Arts,  No.  S^, 
Second  Series. 

The  object  of  this  communication  is  to  point  out  a  mode  of 
ascertaining  with  facility  and  correctness,  when  the  air-bubble 
restsMn  the  middle  of  the  tube;  and  the  means  suggested  for  this 
purpose  is  to  have  the  upper  side  of  the  tube,  which  contains  the 
liquid,  divided  into  small  equal  parts,  in  the  manner  of  a  scale, ' 
and  numbered  each  way  from  the  middle  point.  This  writer  con- 
cei\^s  that  it  would  not  be  difficult  lo  ascertain,  when  the  extre- 
mities of  the  air-bubble  rested  at  equal  divisions  of  the  scale,  and 
that  a  greater  degree  of  accuracy  would  be  obtained,  than  is  th« 
result  of  the  present  method. 

Observations. -^We  neither  doubt  the  utility  of  the  means  here 
pointed  out,  nor  the  intentions  of  tliis  writer  ^  but  we  must  in- 
form him  of  what  he  seems  not  to  have  been  *'  aware,"  viz.  that 
Mr.  Troughton,  and  perhaps  some  other  of  our  artists,  have  made 
instruments  of  this  kind  for  several  years  -,  and  that  it  is  the  brass 
which  contains  Mie  tube,  not  the  tube  itself,  which  is  graduated. 
We  have  also  seen  drawings  of  a  similar  mode  of  constructing  the 
•level  in  French  works.  Levels  of  this  kind,  however,  are  far 
from  being  as  general  in  this  country,  as  their  construction  ap* 
pears  to  deserve  5  and  therefore,  if  this  communication  contribute, 
in  any  degree,  to  recotnmend  them  to  a  more  general  adoption, 
it  will  not  be  void  of  utility,  though  it  is  not  new. 


»o.  19.— vol;  v. 
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t^seripim.  ^  #«  ii»pfW€d  C^ck  for  drawing  tjff  two  Kinds  of' 
c     idfui^S'      im^ittd  %   Mr,  James  Phcenix,   tkf  JJverpooJ. 
;k.  i^mmimf^0d  ly  ih^  JamUor.'^fieperiory  rf  ^Iris,  No,  85, 
Second  Seiies,  .     . 

This  improved  cock  is  intended  to  be  used  for  drawing  off 
.  i^vo  idiflfci^ut  iiiiids  iaf  liq^ii^  or  gasses,  which  «re  reqwinpd  to  be 
'iroiki^ht  t<)gelhar  wicbowt  being  coojjected,  «)d  which  will  «ot 
ih^  iiij^ifed  1^  ;pas<}'«ig'  over  <a  small  sipace  io  £omnian  ^vith  eAot^ 
•oiier,    Jt  ^^ittsists  of  a  boHow  oyliinder  or  tube,  thrwagb  the 

jfniddte  ^  which,  mjd  perpendicular  to  its  axis,  a  hollow  conical 
<|>lug  is  inserted^  so  %s  to  cut  oiOT  the  conioiuaication  between  its 
.4>vo  tptremitips  at  pleasure.     This  plug  i«  penetrated  an  ©ne  side, 

and  when  this  opening  corresponds  with  the  hollow  of  the  tube, 

the  liquid  is  permitted  to  enter  it,  and  thence  issues  at  its  lower 
*;^xM*emit)r.     By  turning  the  plug  half  round,  a  communication  is 

formed  with  the  other  end  of  the  tube,  an^d  a  second  liquid  may 

*  enter  the  aperture,  while  the  former  commiinicatiop  is  stoppe4, 

•  iitnd  so  on  altermttely. 

■' ,  Qhermdons.r^lih^ cofnsiructioo  df  <1)is  cock  is  very  simple, 
-iiod  we  do  not  perceiji^  any  thiug  that  wil*!  prevent  it  from  fffi-. 
iiv^ring  the  pisrpose  ioc  which  it  was  intended. 


5PB^ 


J5y# 


On  the  present  AJode  hfJlficUng  the  R(UeJS  ^  Timekeepers. 
Correspondent.— Phih  Ma^.  J^o.  133, 

w'  Ai^i^ti  sonae  remains  on  the  itnportanee  of  tihronometeiis  con-» 
sidered  in  a  nautical  point  of  view ;  relative  to  the  reward  and 
encouragement  held  out  by  the  British  Parliament,  and  the  effort^ 
4h^t  ha^  ^^P  ip^d^  by  iK^nipits  ini^iduals,  ler  their  improve* 
ja^Bt  i  .respeptiqg  the  ^Ve  ^f  %h»  Man^uis  of  Wo^-oester's  Cea- 
jtu^  ,pf  Inye;itlos6,  ^m^  ^e  fosoaU  degree  x>f  lencouxagenDent  given 
tp  94iy  of  the  ab^trus^  «cieno©8  iia  this  eoaiutry ;  this  writer  db«- 
.^\e$j  that  whm  bq  m^^  -aeci^racy  ini>.  been  attained  in  pntcticiit 
9s(roDomy,  it  n^ay  appear  rather  exUiaca^oary,ftlit«t  i lie  mode  of 
.ascertainii^  and  ViP^yingtherateof  a  tifsxekeeperin  ohservatiotiteof 
4his  n^ui;e,  should  be  called  in  l^astie^.  He  then  states,  thirt  ^^  the 
pli^ept  in»t^nded  by  obtaipipg  a  mH,  H  to  f>rediet,  hovir  &r  fix)m  iitib 
truth  tlie  ^onoH^ter  wlU  be  9t  ihe  end  f^M  given  tfme ;  and  to  a»r 
c^rtfiln  the  degree  of  dep^^ndenee  "that  oast  he  fflaced  upon  it,  during 
the  intermediate  .^ft  oflbU  tjpae:  pr  to  find  whether  the iquantity 
of  error  increases  uniformly  and  regularly,  in  proportion  as  the  time 
increases.'*  In  the  present  mode  of  trying  timekeepers,  this 
object  is  only  partially  attain^^.  while  another  of  bo  ^sa^im* 
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On  Aefrmenf  Mode  ofJtriAng  ike  iks^  $flfM(dB€pers.  ^^ 

pdrtance,  viz.  (he  alteration  of  tkc  pate,  jirodn^ed  by  diffetetiVd^ 
grees  ef  teilnperature,  has  been  altogether  neglected*.  Gail  it'  fefe 
ireasonablj  supposed,  that  a  machiiire  of  thid- Hature wflf  ma^iitsftli 
the  same  rate  at  the  temperature  of  lOOdegretear,  as  it'was^fowrld 
to  have  at  30^,  or  preserve  the'  same  inf  this  last,  tHat  it  Mf*ali 
known  to  possess  in  the  first?  Thh  writer  thinks*,  that  SP  the 
change  of  rate  which  arises  from  a  variation  of  temperature^  were 
applied  as  a  correction  to  the  computed  rate,  an  essential  defect 
.  in  the  going  of  watches  would  be  obviated,  aqd^that  they  woidd 
be  found  to  g-p  much  nearer  tha  truth  than  i$  generally,  believed. 

The  author  of  this  article  conceives,  that  little  more  can  be 
expected  m  the  accuracy  of  determiniag  the  longkildo  at  se«i,  but 
froox  the  united  efforts  of  art  and  science.  He,  therefore,  tktnkti 
the  establishment  of  a  public  obsenratopy,  whevd  (nnaeptedtt 
might  be  tried,  and  their  rates  of  gcting  registoredi  TumM  W  df 
^ttsential  settvice,  both  to  the  puyie  and:  iD^i^ctal^  Fy««H  thil 
place,  captains  of  vessels,  and;^  othe^  itK$6t«slttd»  ilv  ttompsT^- 
curate  measures  of  time,  migh4r  be  snve  pi  ptiA>k^ng^  tkiei  hest 
chronometers ;  the  maker  wonlddisve  the  ad^ftige  oi  dart^i»|r 
his  work  co  a  girester  degree  of  perfection  thatv  Jtt  praftlt^  ^'itittfe 
iiig?en«iOy:  axid  merit  would  be  d^egemri^dH^  bald  ti^  C»  pxfyM^ 


Olsermtions. -^If  this  be  a  correct  sfartferticnt  cff  t&s  j^kiift 
mode  of  finding  the  rates- of  tirufkee^^s r  ahA  "wp^^^^tki  mmik 
-to  doubt  this  writerV  acquaintance^  wHh  tUM  ^Oli^t,  il  c^tiainly 
is  not  oflloeilated  Vd  affbrd  that  j^mii^^m  which  ^tis|i,mtiifr  s!»dlii^ 
firable  an>  object  t^  a  oommevcial^  nm\(m  Ukre  gr0sit'9rittfilt>.  Jj^A 
calculations  of  thi«  Jciod  wbieh  are  itkafi^  hidl^)eadt«tl)^  oi^ui^th 
tion&  io^  the  ra^,  arising  ftom^  eba«g€K9  of  tetnpdratuDii,  a¥^  of  liktf^ 
value,  aml^tf  depended  upoii>  iti^in  ^6tMcasim^lea^t(^eoiM^St^ 
able  error.  We  fdHif  agve&  wttb  tKt»  wtitvf  ree^w^g  botk  th^ 
nagessity  ani^imttomnictf  of  a  c(Atetftton>  a^wm  ^in  tWp^wik 
i»4^ich  In  ba»  pfopoi^&ic  tM»ctlng  H^-,  att>Wft  cMA)l  ifoi  tfi^  ^11 
wetM  be  conAidaiMd  a  p«W&  beflMr,  ir^emlhaMd  wl«h  jiieM 
inenr.  It  w«ttid>  haw&mfr  b^  a»  isnUj^iimmtaa  d^  tyv'wdt^ 
pilin  t»lNi^  the  t^Bftteqms  sabj^^ftkl  t<9  sin-  lirtittsljii  flun^ct^ 
tam-  at&  wdft  sfs^  t^  tkanrhlch  is-  ii^«i!itdt  i^  tke^^Wmkei  Th^ 
might  tlKi»  be  ti4ed  kf  feMh^  t^e  elttMfim^  of  tefiispei«tO««^' 
•pottding  m  the  h^ttdn  and  coNNiMf  cMiMtdfeMf  tbi&  hmt^mii 
Ipobe;  andi  tte  transtfiiOKis  fnoM  tte  ofmi»  ttodther  nK^vte 
ttad^dtiier  at  onde^  qr  bf  deg«e«a^  ai'aiii^^q^ll^fieedl'dirtffs^lii 
iB^br  dMm  ndeessaf}r. 

On^of  (litf  a4faiftaig«s  amndlHg^setl^ 
«»  opi9lM,  bf  iM-m^Ms^  ttta^leMt,  wiocdd'  «iFldttitly  b«f  ittt^ii;* 
<|»nc^tfriiitM«fo(MP'dlMA^FinetMR^^  pabtid  n<sdc^  zfi^m 

obtain,  them  som€»  rew^  for  their  ingenuity  and^Ml>  fof  wttbl'^ 
tifeioU^  4Ai^  tOmV  iMT  al  fflMMit'  t»^  JtefmUlf  IMI^ »  tht 
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166  ArUhmetU  applied  to  Signak.  By  M,  Lamanbn. 
country,  and  themselves  involved  in  indigence  and  d4stres«. 
Upon  the  whole  then,  as  we  consider  the  expense,  trifling  in 
comparison  with  the  utility  that  might,  and,  in  all  probability, 
would,  result  from  an  institution  like  this,  we  do  not  hesitate  io 
press  the  subject  upon  the  serious  attention  of  all  persons  who  ar6 
interested  in  obtaining  accurate  measures  of  time. 


AnthmeAc  applied  to  Signals.     Bij  Paul  Lam  anon.  Lieutenant 
of  the  Navy, '-^ Jour,  de  Phys,  Juhj  I8O7. 

The  object  of  persons  employed  with  the  nautical  telegraph 
is  to  express  the  greatest  number  of  articles  with  the  least  number 
of  signs  or  signal^.  And  for  the  attainment  of  this  end,  the  ar- 
ticles ought  to  be  digested  with  precision,  and  classed  in  such 
a  manner  as  to  prevent  any  mistake  in  the  search  for  any  order 
to  be  given,  or  any  question  to  be  asked. 

Any  character  of  agreement  which  represents  ciphers,  letters, 
or  phrases,  this  author  terms  a  sign  3  the  application  of  one  or 
more  signs,  a  signal-,  the  collection  of  distinct  signs  which  are 
necessary  in  making  sisals,  a  suite  or  set  offiags  y  and  the  order 
in  which  the  signs  are  arranged,  a  series.  The  colours  white, 
red,  blue,  and  yellow,  presented  one  by  one,  two  by  two,  &c. 
and  distributed  with  judgment,  constitute  a  silfficient  number  of 
characters  to  express  all  necessary  articles. 
,  The  signs  bei£ig  numbered  and  arranged  in  the  order  of  the 
numbers  in  proper  cases  on  the  poop  of  the  vessel,  those  which 
are  necessary  to  compose  .a  signal  are  readily  obtained  5  and  the 
articles  oi  information  to  be  communicated. beix^  also  numbered 
in  the  same  manner,  the  art  of  expressing  them  becomes  that  of 
expressing  numbers,  or  any  combinations  of  letters,  words,  or 
phrases  whatever,  by  different  combinations  or  assemblages  of 
colours.  Signals  of  manoeuvre  to  a  fleet  are  the  most  frequent 
pi  any,  and  the  rapidity  with  which  they  ought  to  be  executed 
and  understood,  exceeds  apy  tachygraphical  means.  It  becomes^ 
therefore,  highly  convenient  uot  to  divide  a  communication  into 
words  or  letters  for  the  purpose  of  expressing  its  elements  one 
by  one/  but  to  signify  the  whole  at  once.  Advice,  demands, 
questions,  orders  of  poKoa  and  manceuvre,  &c.  being  formed 
intd  articles  written  in  the  boo)ss.of  tactics,  and  niirrrfiered,  their 
expression  i^epresented  numerically  is  invariable,  atid  each  is  ca- 
llable of  t^ing  expressed  by  a  single  signal,  by  displaying  the 
9igns  that  denote  the  corresponding  numbers.  M.  Lamanon  has 
explained  two  methods  for  this  purpose,  which  apply  to  znj  lan- 
guage, art,  or  science  whatever,  respecting  which  it.  may  be  ne- 
cessary to  maintain  a  conversation,  or  make  communications,  by 
ipeans  of  signals.  k 

.    The  first  of  these  methods  coiisists  in  the  appUcatioii  of  the  de- 
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Arithmetic  applied  to  Signals.  By  M.Lan^M^  18  i 

cimal  numeration  to  signals,  in  which  one  flag  ejq^xesses  Q, 
another  1,  a  third  2,  a  fourth  3,  and  so  on  in  succession  as  far  as 
the  tenth  which  denotes  p.  The  different  flags  hoisted  to  the 
head  of  the  mast,  or  to  the  extremity  of  the  yards,  considered 
from  bottom  to  top,  in  their  vertical  position,  represent  tji© 
ciphers  O,  1,  2,  3,  Rewritten  horizont^y  fi:om  the  right  hand 
towards  the  left. 
Thus  the  number  45,  for  example,  will  be  expressed  by  the 

flag  4  above  the  flag  5  ;  the  number  54,  by  the  flags  -f  ^.    If  we 

have  flags  |  g  they  will  express  89 ;    j  ?  expresses  99.    From 

this  example  it  appears,  that  in  order  to  denote  any  number  con- 
sisting of  two  equal  ciphers,  it  is  requisite  to  have  two  suites  of 

(5 
If  we  had  this  combmation  of  flags  <  2,  it  would  repre*, 


sent  the  number  523  ;  325  would  be  denoted 


{!■ 


^{i' 


888    by 


kc.    The  expression  of  numbers  of  three  e(]ual  ciphers 


requires  three  sets  of  flags,  and  of  four  ciphers  four  sets,  &c. , 
so  that  in  order  to  express  all  numbers  from  1  to  999999  it  would 
be  necessary  to  have  five  sets  of  flags  3  that  is,  fifty  flags.  By 
means  of  equivalents,  references,  synonymes,  and  complements, 
the  author  considerably  extends  this  part  of  his  theory. 

The  second  method  consists  in  the  construction  and  use  of 
tables.  Let  the  figures  1,  2,  3,  &c.  of  the  following  tables  re« 
present  the  combinations,  1  by  1,  2  by  2,  3  by  3.  The  Roman 
numerals  .each  a  flag  of  a  distinct  colour  3  the  numbers  1>  2,  3, 4, 
represent  each  an  article.    Then  . ' 

Table  first, 

I        II     III     IV      V      VI 

1  M  2  I  3  I  4  I  5  I  0  I 

Each  number  of  this  table  is  denoted  by  that  which  conMposdi 
to  it;  thus,  1=1.  2=11.  3z:iii.  &c. 
Tahle  second. 

I         II         III         IV       V  VI- 


I 

1 

1  7 

13   19   25 

31 

II 

2 

1  8 

14  .  20   26 

32 

III 

3 

9 

15   21  1  27 

33 

IV 

4 

10 

It) 

|22 

28 

34 

V 

5 

11 

17 

23 

29 

35 

yi 

6 

12 

18 

24 

30 

36 
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.  'Tk#  HUmbec^  in  Ma  ae^d^  are  represented^  by  the  Roman  ]dtter^ 
wbicU  correspood  to  them :  thi»,  1  =^,  2=  ^ ,  ^  ~  r^  ^^^  ^^'' 


fiprocally,  the  ^ag*     .  design  the  number  23,  and  ^.thenum-^ 


bap34i 


Ta^7^  ^/fin/. 


39  •  40 
4^  -f^ 


3.4 


.  -43  44 
*  45  •4<^ 


IJ.  14 
15. -lii 

17.  18 


f« 


19  •  zo 

2^  "■  Z4 


25-  ** 


5*  '3* 


45>  •  3a 
5*  -Si- 
53  >5-» 


55  •  56 
57.5^ 
59  '  ^o 


61  .  6i 
63  .df 


67  .  68 
-  69  .^  70 

71  .72: 


73.  74 

75  .  76 
77  -78 


109  . 
Ill ' 
t  "3 


liQ 
1  12 
>I4 


79  .J>J 
83  .S"* 


85  .  46 
87  -88 

89  .  90 


91  .  9Z 
93  •  94 
95  •  96 


97.  98 
99  .  400 
loi  .  102- 


103  .  104 
105  »  lO^- 
IQ7  .  T0& 


»i5 
i»7 
119 


116 
118 
1 20 


121  . 

i»i.3" 
125  . 


122 
124 
126 


127 
429 

131 


128 
UP 
132 


»33  • 

X35  • 
'37- 


»34 
^36 
138 


139. 
141 

'4.V 


X40 
142 


M5- 
»47 
14.9 


14^ 
148 

150 


»5i  ■ 

^<5  • 


452 
154 

T^6 


157 
161 


158 
162 


1O3. 
165. 
167. 


164 
166 

168 


1*1  .  1^2 
183  .  184 
185  .  1/8^ 


1^7  .  188 
189  .  190 

191  .  1V2 


193  .  194 

195  •  196 

197  .  198 


199  .  200 
201  f   X04< 

203  .  204 


169  . 

171 

173 


170 
172. 

»74 


175 
177 


r44  \   i7y 


176 
178 
x8o 


205  .  906 

207  .  2p8 

209  .  210 


211  .  212 
213^.214 


t  written  in  each  square  q£  this  table  are  expressed 
by  three  flagy^  koisted  perpofidiGttlaf  ly  above  each  othep.  Tto 
tvGtappcroBCB  denofeethe  miuatioB  of  the  square,  and  the  bottbm 
«se  4km  umaiwtff  ia  it ;  90  that  each  squase  is  susoeptibie  of  siatf 
<lii&tBBtpQBitioD9»    ThefiRit  appertaining  tathe:dag  i,  the  secxxid 

,;■,'.  ..    ..    ::....  ^.       ...  ,   .  •  I.  I  t 

ID  II,  the  third  tp  the  flag  iii,  &g.  y  hence  1=11^  2rzzj^  tss:.  t  j 

I         IJ         III 


&c.    The  oufQjber^  will  be  lepiesented  by  the  threft 


I 
4=  I 

IV 

iV^,  «lf?     -■  .:  :    ..  \.  :.     Mr  .     ■   '  ■ " 

flags 'iy>  and  that  of  210  b^  v ,  &c. 

IV  •      YI 

M.  Lamanon  tjien  pursue  this  subject  through  the  use  of 
three  other  tah]0&^of  di^fer^t  censtmcttons^  and  ifitroduces  equi- 
valents, identicals,:  aftd'  series  y  and  concludes  by  observing,  that 
in  the  tabular  system  \«%tin^  e^presst  atmiben  which  require  the 
combinations  of  fbur  or  five  ciphers.  The  tablbi '  is  preferable 
when  the  comtunatToni^  I'by  ),  2  by*  2,  and  3  by  3,  only  are 
nec^ssaiy,  and  tltil  ^Sffitfan^  when,  ^ey  axs^te^ired^  4  by  4, 
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abd  Shy  4.    We  m^j, .  tlietefore«  <»n|)li(i;y^  1^  talsle  ior  oairai  sij^ 

iaft]s>  oad  th^^dier  ipetliod  for  tb(»e  of  dialogue. 


Olserv^ims, — We  b^ve  only  pi^^red  an  aK?coia»t  cf  tire  fint 
jpRr^  of  Uie  two  oiodes  of  commuiDication  by  signal  pcuited  dot 
l)jr  M.  Lamanon  -,  the  recnaiBdef  of  eaob  ifi^icates  annidbNlflb 
ingeimitjr^  but  is  much  too  abstruse  iaad  tx>m^cflted  tobe^if 
^any  practical  utilitj.  One  grand  injection  to  the  whcde  sebtnott  n, 
}t8  want  o{  generality^  arising  from  the  necessity  of  having  thft  ar- 
ticles to  be  communicated  previously  agmed  vgpoa.  It  is  eity  Ko 
iCOBoeiiFe  that  numerous  instances  might  occur,  -when  either  itf- 
teUigeace  was  to  be  imparted^  or  iiaformatioa  ^odiidted^  bat 
,^i)ich  noiuld  neither  be  ioi^aeen  nor  firoi^ded  ibr.  HcfloceitlB 
that  any  real  improvement  in  the  telegraphic  art  mfuit  caasiytin 
iacilitBting  oommunicatioa  by  means  ti  the  general  eieroents  c^ 


'i)n  the  Method  of  communtcttting  Mngiti^tistn  nMhovt  dthet  p, 
naiitirai  or  an  arHficidl  Mf^eL  B^  M,  Leopold  Vacga— - 
Journ,  de  PkjfHque,  July  IS07, 

Lk  Hie^  supposed  that  all  the  phenomena  taf  the  mornner's 
com^ss  depended  upon  a  great  mass  ef  hoadMrm  ivhich  ke 
Imagined  to  exist  in  the  bowels  t>f  (lie  earth.  Having  takeb^ 
4oadstone  of  an^  irregular  6gufe,  and  enveloped  it  with  «iearda^ 
.paste  until  is  resembled  the  globe  we  inhabit,  he  marfeaid  joti  it 
the  poles^  the  meridians^  and  the  equator,  atxi  observed  tjnt  a 
fimall  maguetic  needk  h^«  upon  this  af>beroid,  thp  4it«ctiiaai  4i 
the  meridian,  with  b^  declination  ^nd  iacHnatkni  similaf  to 
the  compass  on  the  surface  of  the  earth.  This  interesting  expe- 
I'ii^efit  aiSbrds  a  key  to  some  facts  whkh  i^tpeor  swyrising,  and 
^enables  us  to  conceive  why  the  mJi^nctic  inclanrtiion  mid  4Bdin»- 
tioH  are  variable  3  they  ought  to  ctxrespoud  to  the  cfaavges  Which 
^ake  ^aoe  in  the  interior  c£  the  earthy  «ctd  which  are  freqqBot 
^s^  irregnlarv  It  appears,  then,  thnt  there  is  in  tiMgldRe  « 
great  magnet,  or  loadstone,  the  power  of  vt^hich  eattends  to  our 
ii^i9«^AMsre,  and  is  thecdi^ei^  aH  this  magnetiic  ^nomeaa  that 
w»  observe. 

Under  the  influence  of  this  ideaj  M.  Vaoea  examined  the  phe^ 
fxnnena  of  a  natural  nxigyiet*  with  a  Tiew  of  applying  thtm  ^ 
!the  ou^^netic  pow«r  of  the  earth.  He  planed  n  bir  of  iroo 
^irbiu  Ihe  megnetic  atmixiphare  nf  a  hyiidttone,  astd  it  tscami^ 
^pa^  of  dMa:aeting  a  snaaH  pitce  of  iroii.  Ife  also  observod 
4hat«t  J»ad  wq^md  su^teot  power  to  communicate  the  tnai^ietic 
pafyjtmit  \0  b«f»  Off  e^«  In  ^iip^ortton  as  the  bar  was  FOfnoT») 
ix&in  lie  loadstone^  ito  attn^tMin  was  ^veakened,  and  its  pow^ 
SfS  oioal^uniQiiiJig  H^^macoetic  in^eicc^  din$ixushe4,  i^itil  4ijr 
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1S4  AT.  Facca  on  communkaiing  Magnetism. 

both  vanished  together  at  a  certain  distance.  M.  Vacca  likewise 
ascertained  that  t^e  bar  acquired  a  much  less  degree  of  magnetic 
power  when  it  was  placed  horizontally,  than  when  it  was 
in  airertical  position.  To  apply  these  results  to  the  explanation 
of  a  fact  which  had  hitherto  appeared  singular  and  inexplicable^ 
this  au^r  took  a  bar  of  iron,  about  three  teet  long,  whieh  gave 
no  sign  of  magnetism  when  in  a  horizontal  position,  but  afforded 
,it  all  at  once  when  placed  perpendicularly.  This  sign  vanished 
yKbtn  the  bar  was  again  placed  horizontally^  and  re-appeared 
fwheo.  it  was  brought  into  a  vertical  position.  This  bar  he  con- 
siders sl^  placed  within  the  power  of  a  magnet  buried  in  the  ter- 
restrial globe,  but  at  such  a  distance  from  it  that  it  is  capable  of 
affording  magnetic  phenomena  in  a  vertical  position  only.  This 
unveils  tte  mystery. 

From  this  fact,  an  important  consequence  may  be  drawn. 
Since  an  iron  bar,  situated  within  the  atmosphere  of  a  natural 
magnet,  is  at  the  same  time  capable  of  attracting  iron,  and  com* 
•municating  the  magnetic  virtue  to  a  plate,  or  bar  of  steel  -,  why 
cannot  this  latter  effect  be  produced  by  a  bar  held  perpendicu- 
larly in  our  atmosphere  ?  M.  Vacca  made  the  experiment,  and  it 
succeeded  perfectly.  This  he  effected  by  passing  the  steel  plate 
many  times  along  the  bar,  always  commencing  at  the  same  ex- 
tremity, employing  a  strong  pressure.  When  the  bar  of  iron 
'was  in  a  horizontal  position^  the  experiment  did  not  succeed. 
This  writer  concludes  by  observing,  "  I  give,  in  short,  a  very 
simple  method,  and  a  theory  founded ^  upon  it,  which  appeared 
extremely  clear  from  the  effects,  and  which  have  not  before  been 
jre/erred  to  their  true  cause.  We  are  within  the  active  sphere  of 
a  magnet  buried  in  our  globe.  *  We  feel  its  effects,  and  we  aug- 
ment them  by  the  means  which  we  oppose  to  its  power/' 

O^jWTo/idn.t.— Many  ages  have  >  elapsed  since  a  magnet  was 
•generally  regarded  as  a  kind  of  wonder;  but  now  observation 
has  shewn  that  all  those  instruments  of  malleable  iron  which 
ar«  constantly  before  our  eyes,  and  in  our  habitations,  are  kept  iiv 
a  perpetual  state  x>f  polar  magnetism  by  the  influence  of  the 
giobe  we  inhabit. 

The  natural  plienpnoena  of  magnetism  present  the  most  in- 
ter^ting  objects  of  inquiry ;  and  as  the  action  by  which  they  are 
produced  is  both  universal. and  durable,  and  subject  only  to  sIom' 
and  gradual  variations,  the  most  extensive  beneiits  to  mankind 
are  perpetually  resulting  from  it.  It  is  owing  to  the  agency  of 
this  cause  that  the  distant  parts  of  the  earth  werejnade  known 
to  each  other ;  and  this  is  the  golden  chain  which  constitutes  their 
mutual  connexion.  Every  thing,  therefore,  which  has  any  tend- 
ency to^  illustrate  either  its  nature  or  its  operation,  is  justly  es- 
teemed of  considerable  importance.  We,  however,  are  not 
jftw^re  of  any  thing  in  the  present  communication  of  M.  Vacca 
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ytjbi^hem  bo  redded  111  tliis  Hg^.  Hit.mdkm  rtiaUk^  tor ikk 
ma^gnetism  of  tS^.  glebe  poneseds  no. degree ''«^  iNiite%  fnitkik 
ssinAe  h^  been  jure  vioiisly  6nteitaioedkby  Dr.iSHIbiM^i]^.  BJitl^^ 
iBpinvi^i  and  olher^ ;  and.^ft  gism9tk^.^}k^ 
.Gonvenieiace,  ralbef  than  .adopted  as  ^  prhmpi^  6f  betieF^  In  « 
€urk)ti»  pap&r  ei  Dr^HaWef  on  fh9  itibjelbty  fnibiiitod  iti^  liH 
PliilcNK>phii[:^TFaBisaetloiis.feF  l&gst,  he  obwiresf  <^  Ikciertifaiidl 
par^  of  the.  ^dbe  may  well  be  eodfiiolerect  a9  »^  siielly  andtk^  hi* 
terml  as  armcle^Sy  br  niner.globe^  radlsded- whbin>  «to#i,  widvd 
fittid  ifiecKiaiB.'  betWeto.  Which  having  the^sanfe  cohllikbii  deiiiffe 
•and  a^^B-  of  dhlrtial  .r<Ma<k>»,  may  torn'  afecnat  widif  out'  earttt  enAi 
24  hours*  f  only  this  outer  sphere*  having,  .itg^  tufbiBdth)|('  m&tiKm, 
■96mis  sni^l  xnatter  either  swifter  or  sk)tfel*  than'  thif  ii^ef tad  bait. 
And  t^  very  xmnerte  -difference  m  h/aph'  of  tmsey  by'  rii^ny  Hdjpd- 
ti^tms  becbiriing  sensibie;  thciriteroal  parts^  wi^  by  dbgrei^9  re- 
cede frota  thfe  earterrtal,  and. not  keeping pJtee1»riiph  ^adfe  efli«t, 
wiH  appeal  grstdiwUy  to  move  either  to  th«  east  or  \^«st  by  the  diffd»- 
e'Bceof  their  fiaotions.r  By  c<!>nceiving.  thiis  nucleus  f o  be  a  ittAgiMfit, 
and  the  shfeU  to  bemagnetic  dkoy  the  Doctot  tht>ttjht  that-  the  two 
grew  difficilihfes'in  his^  former  hypbthesisi  the  inln5)er  df  ttiagnetk: 
{lolesvand  th^chatlges  of  the  needle's  vai^iatioil#>  might  btf^r^a^bfi- 
ably  aocoilnted  fok<. 

Other  philosophers  have  im^ined  thi»  iniAtsenoir  fd'btf'  eK^eifNlU 
by  magnetic  minete,  which  they  snppo^d  tvybe^^itAeitM!!^  fi6al<  tise 
polesi  Two  other  ways  dfexpktini%thesepli«i«tnefli  hm^d#o 
been}  suggested*  r  one  of  these  is/  tlie  snif^ositidt)  thttt  alV  the 
.compoilent.  elements  of  our  gi6be  ^re  sfascerj^ibld  of  ih&n»iftief\c 
virtue,- but  that  in  most  substances  this  susceptibiTity  is  so  small 
'sswbe  nt^ally  nugatory;  a*s  it  has  iWrr  observectin  iron  ohlfj^ 
in  any  eminent'  degree.  The  othai*  mode^  of  explanaticAis^p- 
.j^o^s  the  magnetic  action  lo  be  exertixi  b)^  the  Haoiecqtfi&of  ivt^ 
imperce|>tibfy  pepvading  the  yarionf  bodies  in  nftureybtvt  whiph> 
at  least  in  many  inkano^s^  hanr0  hithesto  eluded  th«^  rig0Uff»^ef 
chymical  analysis.  ,        ..     ..        .  ,_. 

A  memoir-  wa*  a-  few  years  since^  pretente^  tOr  the  Fri»»^  1^^ 

tionat  Institifcte  by  SvemlQldt  2LB/dtMkp^  "  (^>  jh^Yariatipii^  pf 

terrestrial^Magnetism  in  di^entXatkudi^       TS>^S>e^  philji^M^ers 

are  the  first  who  have^  determined;  th^;  position  of  tl)e^  ina^^etlc 

.  equator  by  direct tobservfatinQS';  thef  have-  ^M^^  asceWftinedi  th^t 

-  the  magnetic  fe^ice^  incnmes  in  prooftediBgr  frpm  that*e<^}ator  t^t 

wards:  the,  poles  5  and  thf^  hav<^  iikewis©-  gwea-a  ht^theioftlieal 

h}4>oihesi&,  and  dedooe  fronvit-a  fpfa)tiJ«:  t^^the*  inehnation-  of 

ih&'ji^X^,  vflAc)^^  ia-  their  opinioni.  affords  2iesul4»' agreeaUe<*to 

^obse*vati©ti.  .       , 

T^h^  magpellc  equaitoF^  thi^  hi|ye>  iound- to-be  a  great  d!H)le  of 
tke>  spliere,-  having  itsf  plaipe^ii^ne<lt»  theastronoHucal  e^aitor^ 
Tajairangleof  M)  5^  S^'y  ib»tW' nodes  on-  thi*eqi«iitoi*bwBg 
,a^  130'  a'  5''  we6tvand-5g?  67.' »''  «Mt^ltHigitudetft«to  Piri»^5,lh% 
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If0  M*  VketaM  ammvnkatbig  J(f«gMdim* 

cvo  ^iiits  whei6  the  axU  gf  the  magnetic  equator  penetrates  thtt 
anrfiwce  of  the  earth  being  sitoated  respectifely  at  79'  V  AT  of 
north  anil  t<iiith  latitude^  the  former  being  in  longitade  30""  2'  5'' 
.west  from  F«is,  and  the  laHef  at  14g*  5t  35''  eastward  from  the 
same  plaoe.    With  res|)ect  to  the  intensity  of  the  magnetk  force, 
•they  found  it  rary  in  diflerent  latitudes  -,  and  some  observed  ano* 
malies  inaniiestly  prote  that  its  general  action  is  sensibly  modified 
by  loical  circumstances,  as  <HfRsrences  are  observable  at  places  si* 
tuated  at  small  distances  from  each  other.     With  a  Yiew  of  deter- 
'mining  the  law  by  which  the  inclination  of  the  needle  is  regu- 
,lated>  Biot  supposed  the  two  magni^ic  poles  of  the  earth  to  be 
represented  by  two  centres  of  attraction,  situated  on  the  axis  of  the  . 
magnetic  equator,  and  at  equal  distances  from  the  centre  of  the 
earth.     He  then  assumed  the  variation  in  the  intensity  of  the  at<* 
tractive  force  to  be  reciprocally  as   the  square  of  the  distance, 
and  calculated  its  effiact  op  any  point  of  the  earth's  surface  :  his 
results  he  found  to  approximate  more  and  more  to  the  truth,  ^ 
the  distance  between  the  centres  of  attraction  was  diminished } 
and  when  this  became  nothing,  or  the  force  was  considered  as  re-- 
siding  in  the  centre  of  the  earth,  the  numbers  agreed  with  those 
which  had  been  obtained  by  observation  in  various  places,  in  both 
hemispheres.     In  this  formula,  u  represents  the  angle  included 
between  the  magnetic  axis  and  a  radius,  drawn  from  the  earth's 
centre  to  any  assumed  point  on  its  surface }  fi  the  angle  contained 
between  the  line  which  coincides  with  the  real  position  of  the 
needle  and  the  magnetic  axis,   and  I   the  inclination  of  the 
needle  to  the  horizpn  of  the  place  of  observation  ^  ihen  tan, 

sin.  2  w 

g  zz ;  and  I  =  QQ'*  4-  m  — »  5.   ^1.  Biot,  however, 

.  cos.  2  «^   -h  4  ' 

ixmsiders  this  h3rpothesis  only  as  a  mathematical  abstraction,  which 
tnay  be  useftd  in  ascertaining  the  existence  and  magnitude  of  fu- 
ture changes.  It  is  remarlcable,  that  M.  Biot  has  not  observed 
that  tan.^  I  =  2  cot.  «,  which  Is  a  formula  far  more  simple  an4 
convenient  fhan  that  which  he  has  employed.  It  was,  probably, 
by  means  of  some  such  formula  as  this,  that  Dr.  Young  con^i 
structed  his  diagram  of  tb^  lines  of  equal  dis.  pi.  41,  fig.  578. 

With  respect  to  an  iron  bar  becoming  magnetic,  when  place^ 
in  an  ut:fright  position,  it  has  been  long  knowfi  to  philosophers-) 
^nd  one  of  the  earliest  observations  of  this  nature,  with  which  we 
are  acquainted,  was  that  of  Gassendl,  relative  to  the  iron  rod  ^hich 
supports  the  cross  above  the  clock  of  8t.  John's  at  Aix,  in*  Pro- 
vence. Similar  observations  have  also  been  made  at  different 
times,  on  other  bars.  The  vertical  position  m  which  M.  Vacca 
placed  the  bars  ip  his  exprimept,  however,  is  not  the  njost  fa- 
vourable for  their  receiving  the  action  of  the  globe  j|  but  that 
which  is  assumed  by  a  needle,  suspend^  by*  Its  centre  of  gravity, 
and  turning  freely  in  a  vertical  plane.  This  inclination  at  Paris  ia 
•  libout  72  degrees :  and  it  was  remarked  by  .ffipinus,  that  if  a  rod 
^hich  is  held  in  a  favourable  position  for  receiving  the  tersettrSd 
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J^.  SkKardtan  oh  th  CoimHes  of  Derty  and  Jhinitii  Idf 
ttiagaetism^  be  struck  a  number  o^  times  with  a  hard  subsfluioe, 
the  effect  will  be  increased.  With  regard  to  the  ciitumstance  of 
GommuDicating  the  natural  magnetism  thus  acquired  to  other 
bars^  upon  which  M.  Vacca  seems  to  lay  so  much^stiess^  M.  Haiiyi 
in  the  second  volume  of  hi&  "  Natiful  Phiiosapky,'*  observes^ 
''  Philosophers  have  availed  themselves  of  the  slight  degree  of 
oiagnetism  a  rod  acquires  by  the  simple  acftion  of  the  globe^  to 
solve  the  curious  problem^  of  hdng  able  to  magwstixe  sttel  bmrs^^ 
m?en  to  saturation,  without  hcmng  previoushf  Had  any  magnet  m 
their  hands.  All  that  is  necessary,  is  to  cause  bars  of  soft  iron  to 
acquire  an  incipient  virtue,  by  placing  them  in  a  proper  position 
with  respect  to  the  magnetic  meridian  of  the  place.  Those  bara 
are  then  employed  to  magnetize  othen  of  a  harder  oature,  which 
ia  effected  by  means  of  friction  on  their  surfaces.  These  last  are 
made  to  perform  the  same  office  to  other  bars  $  and  so  on.  till  tho 
force  of  the  bars  in  question  is  increased,  .even  to  a  motimum.** 
From  a  perusal  of  these  observationSf  we  apprehend,  that  M* 
Vacca*s  claim  to  either  originality  or  improveraeiilj  HflU  havtf 
completdy  vanished. 


1.  On  the  Alterations  that  hctve  taken  pldce  in  the  StrUthtre  of 
Rocks,  on  the  Surface  of  the  basaltic  Country  in  the  Counties  of 
Derry  and  Antrim.  By  W.  Rich jludsois,  D.  Di—Phil.Trans* 
PartIL   1808. 

2.  Remarks  on  the  preceSng  Article.  By  Mr,  J.  t'AJiEt.— PAi7. 
Mag.  No.  132.  ' 

3«  OhefUatlons,  suggested  by  the  above  Paper  of  Mr.  Parey* 
By  Jouff  CAnR.—Phil.  Mag.  No.  133. 

1.  As  this  paper  of  Dr.  Richardson's  contains  a  minute  de* 
scription  of  a  great  number  of  particular  appearances  which  occur 
in  the  district  which  has  fallen  under  his  ol»erva(tion,  accompanied 
with  plates,  it  is  not  susceptible  of  a  regular  abridgment]  we  shsDQi 
however,  endeavour  to  give  such  a  brief  account  of  it,  as  niay  af- 
ford our  readers  an  idea  of  his  undertaking,  and  furnish  thein  with 
his  principal  results. 

Dr.  R.  first  offsrs  some  general  remarks  relative  to  the  stratifica?' 
tlons  of  this  tract  of  country,  which  comprehends  the  greater  p^rl 
of  Antrim,  afad  the  east  side  of  the  county  of  Derry ;  and  observea | 
that,  in  many  places  these  several  strata  are  completely  laid  opfi^ 
for  examination;  and  specifies Magilltan  Rock>  Cave  Hill,  Bm^* 
gore,  and  Fair  Headi  as  bwg  of  thii^  nature.  He  then  enters  into.|^ 
minute  description  of  the  promontc^  of  Befigore,  aid  its  stfatU^t 
ficatibd.    The  perpendicular  part  ^Hmmmm^M^O  feet^  i«|  f 
the  precipitous  part,  from  the  bottom  eftb^  piUarttQ  the  sea,  209« 
This  promontory  consists  of  an  assemblage  of  siit^^  strata,  «Eiett- 
of  whlch^  Dr.  ft*  deacribes^commencitig  wi^  thm  uj^rmoati  afi< 

MM  2 
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110  :  ill'.  HkhMfm  Mik^  €0uniiS3  ^fBtnjji^tmdJ^^ 
t^iHi  mkel^  iuiBi  tlM  maitidf  f^Oa  whlcb-  tbia  £ii^ade  exbibits/^^ 
«a  saom  8p|dU:able  tp  geoUgifidl  questions/  9Xi^  are  likely  to  throW 
light  on  6UQhia):^6fitf«  ThAfidsm^ 

*>•  i.  fifiiph  %U2X\m,  pj:e^ej?v£6  aceuFately,  or  very  nearly,  *h« 
i^une  thickqess'  ttoouglwut  iU  wli^jlfc  extent,,  with  very  few  ex- 

''  t&.  Th6  upp^r.and  low^r  aur&ce  pf  «ach  stratHm  preserve  m( 
^acl  ptralkiUaUit.BQ^ong  a«  t||sy  ar^  c(»rer«4  by  another  stratum  i 
but  w|^  a^y  stiatuni  l^^aniei  the  AUpeiUcial  qne>  ita  upper  sur-^ 
&ce  iascollepBiir  «r  slaped  away  iruegukrly,  while  the  plane  form- 
ing iUt»as8|  c<>atiiauca  ste^y  an4  ^^^^^l^^^ '  bui.tha  paraileli^nv 
«i'  iU  planes  is  i^attnaed>  ai..&()dOKi&  anipthea:  s&ratum  i§  placed 

cwepit.  V.        ^ 

•  ^'  a. .  llift.9upei?6oial  Unefrbouacling  the  summit  of  our  facades, 
Uttd  our  8urfiM:e  iteejf,  am.  unco^nectiEid  with,  and  una^cted  by^ 
the  arvangeiaeDl  o^tbe  &tfa|a  below  them. 

f  4.  Nttaie,  i^  the  Ibrnaali^vof  her  arrangements,  l^s  never 
^ted  Upen,Mi.extevB^03Qale  in  our  basaltic  area  (iat  least  en  its 
northern  side,  where  our  continuous  precipices  tenable  ^s  to 
determine  the  point  with  precision),  but  changes  her  materiajsj^^ 
or  her  arrangements,  or  both,  every  two  or  three  miles,  and  often 

^t,n\vi9b§»all«iS^^rv9l^         .   .      '    ^     .   .     ,        '- 

<'  5,  Vfhefpver  there  i^  a  change  p£  m|ite^:ial»  as^^TQ^i  P4J,Q»tra- 
t\\j^  tpV>^her  in^  vertical  line  \  or  whjere.  the  ch^Pg^,  U  i|i  a 
horizontal  direction  by  the  introduction  of  2L.XK^yj[  sj^st<ei»^  or 
H^efe  a  \rfiy.H^yl|^e  ^vit§t..thrqi|§b  an  accyj5t\;latign,  of  ^^x^X^\  i* 
all  these  cases,  the  change  is  per  sallum,  and  npt;  per  gradm^.  ^be 
liUSspf  4^iT^Hrcatio,n',.alwa^^.  diS|(^nct^  Wl>  well  d^jfine^i  Kt  th^ 
different  materials  pas^  ipto  ^ch  qtlie^-,  without  interry^i^n^the 
solidity  and  continuity  of  the  whole  mass. 

V  $,  Tfcie  iasdd^»o»  ourc^st  aire  foun«d,  as  itMiexJe,  by  wr- 
lii^  pkA^a»  Q\^ng  dp\Kix>  ocfdsiQ^i»Uy»  da^  accumulationa  of  ok« 
»lnl»^  ^9l  vp|»9r  pwfl  of  ihesefiftgad^  is  generally  pjecpendicular^ 
Ui6>U>wj9r  ai^««p^4iureicipito)}9. 

<v  7^.  The  bases,  of  our  precipices  commonly  extend  a.  cor4 
.  siderabte  w^  into  the^  aea  i  between  the. wAter  and  thafoot  of  tii« 
precipice  (and  especially  near  the  latter),  there  i&fr«qiwtly. eat. 
bibilNl  the^  wildest;  and  most  iitregolar  sc^e  of  cxuafi^jjbn,  by 
cfu»leis  obtOmierft  8uppq^»to^b^^r^led  Is^tberuuiaQCtiieii^^ 
Qipiiee  abowe»  which  liav^  fallen  down :  sucW'  no  (l»ui)t,  maa  \bu 
W|d(cbar^*&  idiea»  when  he  diespribe^  one  of  tbfscf  scenea  as.  an 
'iid^reckoflh.etexi^^eou3^bel  ButaiQQi^,atteBidvaob4 
>er  wIUsQon  ditiPovisrcdMl;  these,  ctf^idou^  ircogubrities^  ^M\a^ 
ijam  in  'tbelorQA  oi^  rude  cones,  a»  at  B^aaaffi  Btuuia,  doA  the  west 
')^PU$t»^}  or  towers^  a&at  the  dyke,  of  Fwi&oQon  and  CuAitQ 
Z^/^aij^tii^^tofMagilliganft^ade.^  even  spiBOta^aodobeltfil^vaa 
Uk^e^^m^v^S^  «f  ilm^aan^iaJtidatthe.  Aitf^jfia<&/t»;  yet  all 
•£iE^«de€}  fu«ied|^axt  of^lbd'QrljpA^  Muutkxi  Hkci  toD^it,  atxa^ 
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iiediiko  'h^  and  "(iidr  stra^a'stillt^mrespbiid  in  mst^iM  akd  iot^t^ 
ttation,  with  those  ia  the  contiguoas  preci|^e. 

*'  8.  ITieseverticalsections,  or  abruptions  of  otw  strata,  are  bf- 
no  meaiss  oon6ned  tiD  the  steeps  that  line  6\xt  coAst }  the  Femam* 
ing  boandary  of  our  basaltic  aiea  has  several  of  them  ^uall^ 
gc^hd  9  and  similar  abruptions  or  sections  (though'  not  sq  d^ep)»  . 
ape  scattered  over  a  great  parrt  of  our  area,  and  especiiaMy  dp  the 
ndlges  of  our  htlls  and  mountains,  which  are  cut  down  in  than^ 
places  like  a  stair,  by  the  sudden  abruptions  of  the  basaltic  stratumv 

*'  9.  Wherever  the  strata  are  thus  suddenly  cut  off;  whether 
it  be  a  mass  of  accumulated,  as  in  the  facades  oh  our  coast,  ot 
aolitary  strata  in  the  interior  j  the  materials  on-  one  side  of  the 
abruption  are  completely  carried  away,  without  a  fragment  bein^ 
>eft  beliind  5  wbile^  on  its  other  side,  the  untouched  stratum  remains 
entile  and  undisturbed.'* 

Dr.  9.  then  endeavours  to  trac^,  by  th6  marks  nature  has  left 
behind  her,  some  of  the  gmnd  operations  she  once  executed  on 
the  sur^e  of  our  globe ;  and  in  this  attempt  he  institutes  an 
inquiry  relative  to  the  formation  of  the  perpendicular  facades; 
eaters  into  a  discusaion  of  a  question,  which  has  at  all  times  exer- 
€tfied  the  ingenuity  of  geologists^  viz.  the  cause  of  tho$e  inequa^ 
liiies.wilh  which  ^  swr^e  of  the  earth  is  so  dWersifted;  enu* 
uei^to^  soiiie  remarkable  inequalities' in  the  sur&ce  of  the  basaltie 
f^ountry  uodercon^tieratioD,  which  hare  been  produced  since  the 
eonso^datioD  of  its:  strata }  and  ^ehibitssome  proofs,  that  its  strata^, 
winch  are  cmkw  intsemspted^  weve  once  continuous.  He  then  ob«- 
seivea,  ''  that  condosiona  which  unavoidably  fbUow  horn  the 
cttDsideratioe  of  these  iKts,  Ire, 

'^  That  the  kitis  and  nMuntains,  in  the  district  which  has  been 
desorihed^  were  not  raised  Ufv  or  formed  as  they  now  stand,  hot 
iAn^t  they  ai^the  undisturbed  renaains  of  strata  that  were  leH  behind; 
when  stupcndxMia  opfwatioiis  carried  away  thepertfr  that  were  once 
Goatiguous  to  them. 

''That  the  inequalities  of  this  snrftce  wete  M  produced  by 
eam^actihff  jfrom  above,  and  cavrying  off  whatevet  they  teuched> 
withoi!»t  in  me  least  distuubklg  T(4)at  wasJ  left  behind.'* 

2;  Mt^ftui^,  in  Ms  observations,  states^  that  of  the  nine  geo*- 
kgicai  facts,  which  Dri  Richardson  has^  deduced  frGi»  his^  exarainft^ 
tion  of  the  basahic  aitea,  specified  in'  Ms  paper^,  seven  of  them 
QKacd^  cotreepoBd  with,  his  own  experience'  io  other  districts  ; 
and  hie  thinks,  that  he  ia  prevented  from  perceiving  a  similar  cor* 
K^potiideBce  10  the  foMW^  and  ^fth  of  those  £ac^  from  not  fully 
coaoprehcnding^  soma  expressions  they  con^Rh.  Mr.  F.  then  ob* 
aarvQs^  tba^  tiie  vesultar  ^  his  observations  have  been  Mly  com<- 
municated  to  numerous  friends,  '^  shortly  alluded  to  ivl  the  28th 
and;  d^tst  votenea  of  the  FkU.  Mag^,  3  **  and  nu^e  fully  ex- 
plabaedt  undee  the  artiicle  Ssmudtuiow^  andobhen,  in  Br.  BiBesfi 
IVimi  (S^kfpceSa,**  For  the  piivp^se  of  shewing  that  hummocks, 
oa  ii|iulhted  oa|^»  o#  strata,  ane^  mtt  confined  t<»' ,  any  particular 


Digitized  by  VjOOQIC 


100  (Srr^s  ^servoHons  on  Aft,  PaTey*i  PoP^- 

kind  9f  ^t9:2(tQia»  Mr.  F.  preseiftn  a  list  of  several,  of  difiei'eilft 
kinds^  which  are  to  be  met  with  in  separate  districts  whidi  1m 
bss  examined.  The  cause  which  Mr.  Farey  d^ems  fully  adequate 
for  all  the  geological  appearances. with  which  he  is  acquainted*  (at 
feast  as  far  a^  we  can  comprehend  him),  is^  that  of  *'  a  saiel^e, 
pQoving  near  enough,  and  with  attraction  sufficient,  to  reverse  the 
direcihn  of  gravity,  for  the  instant  of  its  passage,  over  any  given 
tract  of  the  earth's  surface"  And  the  time  at  which  this  took 
place  is  conjeclured  by  Mr.  F-  to  have  been  *•  at  that  awful  but 
•important  period,  when  '  God  said.  Let  the  waters  be  gathered 
together,  and  Jet  the  dry  land  appear.** 

>  3.  Mr.  Carr  agrees  with  the  two  preceding  writers,  that  moun- 
tains do  not  owe  their  existence  to  successive  masses  of  matter 
piled  upon  each  other  by  some  means,  but  tliat  they  are  solely 
indebted  for  it  to  the  durability  of  their  materials,  which  have 
resisted  the  effects  of  those  powerful  agents,  which  swept  away 
the  surrounding  country  in  which  they  were  imbedded ;  and 
therefore  the  loftiest  mountain  can  only  be  regarded  as  the  re- 
maining speck  of  an  extensive  country  which  once  occupied  th« 
same,  or  a  superior  level.  .  This  mode  of  explaining  the  forma* 
lion  of  mountains  he  conceives  to  account  for  that  of  the  exten- 
sive strata:  of  the  earth  at  the  same  time^  as  "  the  incalculaUe 
xnasses  of  materials,  necessary  to  form  the  latter,  oould  only  be 
derived  from  the  destructive  transportation  of  other  strata  equally 
extensive ;  and  the  present  elevation  of  stratified  mountains  19 
deinonstrative  evidence  of  the  former  eustience  of  the  countries^ 
which,  in  disappearing,  have'  fiirnished  such  vast  masses  of  di- 
versified  material  for  the  formation  of  other  stratified  countries 
in  otlier  situations. r  The  chief  desideratum  in  geology,  he 
tliinks,  is  a  satisfactory  account  of  the  original  formation  of 
countries  of  this  nature :  as,  this  being  once  accomplished,  the 
irregularities  and  anomalies  in  the  strata  themselves  would  be  a 
comparatively  easy  task.  The  great  source  of  hypothetical  rea- 
soning on  this  he^,  Mr.  ,Carr  conceives  to  have  arisen  from  the 
mistaken  notion  that  the  present  laws  of  nature  are  inadequate 
to  the  production  of  past  effects ;  without  considering  that  the 
natural  causes  which  are  now  operating  changes  on  our  globe,  have 
been  in  action  millions  of  years,  and  that  it  is  the  almost  infinite 
duration  and  variance  of  their  action,  rather  than  the  a{^arent  little 
which  we  can  perceive  them  performing,  which  will  enable  us  te 
account  for  the  stupendous  effects  which  they  have  accompliaftied  :** 
he  thei*efore  considers  Mr.  Farey  ^  preparing  to  add  another  hypo- 
thetical system  to.  the  number  of  those  that  have  already  bees 
offered,  and  which  have  so  much  retarded  the  progress  o£  real 
knowledge. 

The  only  agent  in  natttre  to  the  action  of  which  geological  phe- 
nomena can  be  ascribed^  with  any  degree  of  probability,  is  waier* 
The.  changes  which  have  arisen  from  thia  source,'  are  naturally 
divi4ed  into  two  classes ;  those  which  hav^.been  produced  bf  thie 
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•treams  which  flow  over  the  surface  bf  countries,  and  tho«e  of 
much  greater  extent  and  importance,  that  have  been  effected  'bj; 
the  circumfluent  ocean :  each  of  these  classes  he  proposes  t6 
pursue  in  two  subsequent  papers.  ^ 

Observations, — ^The'two  following  extracts,  when  combined; 
tend  to  shew  the  influence  under  which  these  observations  of 
3)r.  Richardson  were  made :  ^^  I  shall  look  to  Nature  alone,  with- 
out math  reference  to  opinions,  and  shalletideavour  to  trace,  by 
the  marks  she  has  lefl  behind  her,  some  of  the  grand  operations 
*he  once  executed  on  the  surface  of  our  globe  5 ''  and  he  after- 
wards adds,  '*  Thus,  by  makiug  ourselves  acquainted  with  effects, 
we  shall  be  better  qualified  to  investigate  causes  j  and  if  those 
effects  shall  appear  to  be  beyond  the  powers  of  such  natural  agents 
as  we  are  already  acqtiatnted  with,  we  shall  be  justified  in  admit- 
ting the  }>erfbrmai>ce  of  operations  to  which  we  have  seen  no- 
thing similar}  and  also  in  admitting  the  former  existence  of  power^ 
/)f  far  superior  energy  to  any  we  have  ever  known  in  action." 
Dr.  R.  however,  does  not  thmk  that  the  inequalities  in  the  surface 
ipf  the  basaltic  area  he  has  examined,  can  have  been  produced  by 
the  agitation  of  superincumbent  waters,  and  consequently  doei 
not  •  re^^rd  them  as  'the  effects  of  a  general  deluge.  We  were; 
however,  a  little  surprised  at  observing  how  studiously  this  Doctor 
of  Divinity  had  avoided  using  the  name  of  the  Supreme  Being,  as 
the  Great  First  Cause ;  and  for  this  purpose  he  inserted  the  fol- 
lowing note:  *'  By  the  word  Nature,  which  so  frequently  occurs 
in  the  course  of  this  memoii:,  I  always  mean;  according  to  Ray's 
definition,  the  wisdom  of  God  in  the  creation  of  the  world  *  *  Here 
the  divine  has  certainly  shewn  himself  to  be  much  less  under  the 
Influence  of  true  philosophy,  than  the  poet,  who  said, 

'*  Nature  is  but  a  name  for  an  effect, 

"V^hose  cause  is  Gon." 
What  could  render  Dr.  R.  so  cautious  in  this  respect  ?  Was  he 
afraid  of  forfeiting  the  reputation  of  being  considered  iis  a  genuine 
philosopher  ?  However  this  may  be,  if  he  had  only  thought  of 
substituting  the  deflnition  for  the  word  itsi^lf,  we  are  peirsuaded 
that  be  would  notiiave  adopted  it,  as  the  inconsistence.?  in  which 
it  necessarily  involves  hin^,  are  too  glaring  to  pass  unnoticed  by 
the  most  careless  writer.  As  a  fair  specimen  of  this  kind  of  sub- 
stitution, we  shall  transcribe  the  following  sentence  :  ''  As  sooa 
as  we  enter  the  basaltic  area,  we  be^in  to  perceive  traces  of  these 
arrangements;  as  we  advance  further  north,  they  increase,  and 
in  the  tract  near  tl^e  shore,  and  especially  at  the  island  of  RatJdin^ 
which  seems  to  have  come  fresher  from  the  hand  of  (Nature)  the 
wisdom  of  God  in  the  creation  of  the  world  than  the  re^t  of  our 
area,  the  stratification  of  the  whole  is  perfectly  visible,  and  the 
pature  of  the  several  strata  laid  opei>  to  us  at  their  abrupt  nndprer 
Ipipitous^  terminatiops/*    The  absurdity  is  here  too  nqiauifcst  tp 
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need  anf  comment.  Such,  however,  are  thoseja  wbicb  aflitlkof* 
are  perpetually  involved,  whose  spirit  of  philosopbizia^kads  them 
to  separate  what  In^nite  WisdofB  has  joined  together  as  cause  asid 
effect.   • 

We  can  assure  our  readers  that  they  will  not  lose  much  of  the 
information  contained  in  the  original,  thrpu^h  the  brevity  of  the 
second  part  of  this  article^  except  that  of  being  convinced  h&w 
easy  it  is  for  a  person  to  profess  to  write  on  a  particular  subjjecC^ 
and  either  by  design  or  accident  write  about  himself^  Ajid  we 
Iiav^  no, apprehension  of  being  accused  of  bringing  th(^  charge  of 
egotbm  against  Mr.  F.  too' hastily,  when  we  observe  that  the 
pkaiiiig  and  important  words  /,  my,  mine^  and  myself,  occur  be^ 
tween  forty  and  fifty  tunes  in  this  paper  of  seven  pages.  Another 
respect  in  which  we  are  far  from  being  satisfied  *  with  Mr.  F.*s' 
present  communication  is,  the  references  it  contains  to  different 
parts  of  difiierent  books  written  by  himself.  Would  it  tiot  be 
more  consistent  with  a  real  friend  of  science,  to  publish  the 
outlines  of  his  theory  in  some  one  place*  in  an  inielligibie  forniy 
and  refer  to  that,  and  that  only,  tiian  it  is  to  drop  a  £nt  in  one 
place,  and  another  in  a  second,  &c..  according  to  his  presaasl; 
amhiguous  mode  ?  Besides,  who  is  to  examine  the  variois 
articles  in  Rees's  Cyclopaedia,  the  different  volumes  of  the  Philo^ 
sophical  Magazine,  &g.  to  pick  up  the  scattered  att)ms  ,oi  what 
he  is  pleased  to  call  a  theory  ? 

Mr.  Carr*s  remarks  are,  upon  the  whole,  judicious:  kremiaMta, 
however,  for  him  to  prove,  in  opposition  to  the  Mosak  aic(»tut^ 
that  the  causes,  whatever  they  may  be,  "  have  beeii  itt  actioa 
millions  of  years." 


J .  An  Account  of  the  Progress  and  present  St^te  of  the  Works  under' 
to/ten  taitk  a  View  of  forming  a  Tunnel  wider  the  Thames. — i?e- 
pertory  of  Arts,  No.  S4,  Second  Series^ 

2.  On  the  intended  Thames  Archway  between  RotherJutheamd  L^^n^ 
house.    By  Mr.  Fabey. — Phil.  Mag^  iiQ.  133, 

Thb  Thames  Archway  Company  was  establi^e^d'  by  Act  of 
Parliament,  for  the  purpose  of  forming  a  tntmel  under  the*  riv^r 
"Thames,  either  for  foot-passengers,  or  carnages,  or  boffi.  In 
order  to  the  execution  of  this  undertaking,  it  was  deemed  ne- 
cessary to  niake  a  drift- way  to  the  deepest  part  of  the  river,  a:^  a 
preparatory  step  ;  and  then  to  commence  tlie  tunnel  at  this  pfece> 
and  proceed  to  both  sides  of  the  river.  For  the  purpose, 
therefm*e,  of  carrying  the  first  part  of  this  plan  into  execudort,  a 
shaft  was  sunk  on  the  south  side,  near  Horseferry,  RothwbitHi3>  and 
n  drifl-way  made  to  the  point  proposed.  It  was  then  d^tertjiined 
to  continue  this  drift  to  the  opposite  shore,  chiefly  wirii  a*  view  dt" 
exploring  the  ground,  and  enabling  the  engineer  to  aiiticipatft'  and 
'guard  against  diffi(5ulties.  ■      ■        "  - 
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'  A^er  the  ilrift  liad  been  extehded  1037  feet  from  the  shaft, 
feome  difficulties  occurred  in  its  further'  execution,  On  account  of 
the  quick  sand  there  met  with  ;  dnd  the  engineet  *'  then  gave  it  • 
as  his  opinion,  thatch  underground  tunnel  could  not  be  made  iii 
that  line,  tmlesa  thd  fractetres  ^<^ere  cdveired  by  caissons,  without 
1?«rliich  the  furthei*  progress  of  the  dfift  would  be  useless  j  but  that 
he  had  no  doubt  of  beihg  able  td  make  a  tunnel  over  the  same  Hne> 
through  the  river,  sumciefitly  dfeep  in  its  bed,  by  means  of 
moveable  caissons,  or  cofFer-dams,  and  at  a  les§  expense  6onsi« 
deraWy^thari  the  driglnal  Estimate  for  the  underground  plan  j  and 
without  any  impediment  to  the  navigation  of  thi  rib  er.  ■  Uti(ier  theso 
fcii-cumstanccsi  th6  fufthi&r  progress  of  thfc  wt)rks  was  su&pfended," 

The  Dirtpctors,  however,  wishihg'  to  avail  themsfelties  of  th^ 
best  .mode  of  completing  their  undertaking';  and  conisklenng  its 
novelty  and  importance,  offered  the  following  premiums  for  this 
purpose :— "  Two  hubdred  pounds  to  the  person  whoae  i4dn  shall 
1)e  adopted'? Hi!  aOted  upon  j  and  ^  further  sum  oithrte  hundred 
pmnds  if'it  be  exAnited/^'  The  sizfe  Of  the  tunnfel  is*  intfetided  td 
be'  s\ich  as'  to  admit  two  carriages  to  piass  feach  othcr^j*  or  •  two 
tutinels  <  of  fertialldr  dimension*,  edch  capable  of  adrnfttin^  on^ 
fc&rriage.  A  fool  funnel  is.cOr«empl&ted  Only  in  case  i^  a  urget- 
ahall  be  found  impracticable;  .  :^  .    .     [     :.i    .  • 

That  engineers  and  others  might  be  assisted  in  forming  fcorrect 
jtldgmeiits  of  the  titidcrtaking,  the  directors  caused  an  accotint 
of  such  facts,  relative  to  the  nature  Of  the  ground,  &c.  ashad^beeii 
noted  duHng^  the  progress  of  the  works,  to  be  printed  and  circu«* 
lated  among  the  proprietors  ;  and  accompanied  it  with  ^  plan  and 
section  of  the  tvorks.  From  thifr  ateotmt  it  appears,  that  the 
depth  dFthe  shaft  is  7^  f<^t  4  inches,  and  lined  with  dine  inch 
bricfc-wfc»rk  laldfti  cement  injpetvious  to  watef. 
s'  »2^.  "Mr.  Farey  ijxpresses  his  surprise,  thsit  after  more  than  three 
J^wihs^of  ineflfe^tual  atteimpts  towards  constructing  a  tunnfel^ntider 
the  bed  of  the  river  Thames,  the  Directors  of  this  undertaking 
should  tiow  be'ddoettising  for  plans  for  its  construction  j  and  par-^ 
tlcnlatlywhcjn  ther«  ian$  so  many  engineers  of  established  repu* 
Nation  ikv  this  country,  under '  whose  direction  such  extensive 
tunn^s  have  been  ^itecuted,  and  4n  situations  where  all  kinds  of 
difficulties'  were  to  be  overcome.  He  thinks  the  ptirp09e  wonld 
have  be^n  mueh  better  e^cted  by  calling  in  the  professioaal  aid 
of  one  or  more  of  these  experienced  engineers  >  and  observes; 
"  Surely  it  bannot  be  expected  by  these  gentlemen>  th^any  of 
the  experienced  etigineerd  alluded  to,  will  submit  their  designs 
and  e^thnates«fot  the  great  Work  which  the  proprietors  have  utt-« 
d^itakeUi'  on  the  terms  dnd  ifot  the  ^considefations  held  out  ^  wM 
is  to  decide  en  the  merits  of  the  ^iffiarent  .designs  ^bkh  nuiy  be 
<Miveredin?  *ai1d^«^Ao  is  to  duperintetid:  and  execute  th^  design 
which  may  be  adopted  ?  On  both  of 'these  questiefis  the  probti^ 
hility  either  of  honoiif  or  ppssfit  i(o  iye'^ectted  from  their  labottrii 
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will  in  dl  likelihood  turn>  accordiag  to  the  conditions  wkich  the 
.directors  have  laid  down." 

. .  Mr.  Fatey  then  refers  to  some  previous  suggestions  of  his^  pain 
lished  in  Dr.  Reel's  New  Cyclopaedia  and  the  Pbilos<^ical  Maga«*. 
2|in6>  relative  to  boring  in  the  bottom  of  the  river^  and  the  strata 
Qf  tvhich  the  under-ground  was  composed.  He  also  gives  it  as  hW 
Opjiiion,  that  a  tunnel  laid  in  the  bed  of  the  river  ought  tO'  b^ 
preferred  to  one  deep  underground,  which  the  Directors,  seem  to 
prefer}  and  he  prqdjcts,  that  if  the  latter  be  adopted  theresult^ 
ivill  be  a  grievous  disappoiQtment.  In  one  of  the  articks  which 
|lr^  F,  bifs.  referred  to  above,  he  recommended  piling  qjf  the 
river  for  the  purpose  of  constructing  the  tunnel  through  th^f 
Heater,  but  he  n^w  suggeats  '^  to  (he  consideration  of  those  en* 
f  i^eers  wbomay  turn  their  attei^tioa  to  the  subject,  an  immease 
tab.  in  the  f^m  of  a  frustutn  o€  a  cooej  secured  by  hoops  outside 
Ifid  framing  ii^side,  but  Without  either. top  or  bottom."  When 
Ihid  bM  Wb  ^xed  SQ  as  not  to  allow  of  any  influx,  the  water  is 
to  b^  extmct^d  out  of  it  by  means  of  engines  ^  and  a  lengti^  of 
fO-or  SPi^s^  of  the  tunnel  being  constructed  within  it,  the  tub  is 
IP  be  r0iiQiov6d  fo^ao^her  of  similar  length,  and  so  on  to  the  ^nd* 
Mf.^-baVsubjtlimKd  to  bis  paper  a  copy  of  that  we  have  abri<%ed 
inlhe  first  part  of  this  article. 

, .  Qkfi«rva^n$^r^lL\k\s  gentleman  seecos  to  be  about,  as  wdl  ia* 
Ibnded  60  !they$ubiect  of  tumiels  as  on  most  others  on  which  he 
is  so  freqq^mly  l^kased  to  exercise  hi$  varied  abilities*^  Before  h« 
bad  expi^sstid  bis  great  surprise  that  such  roen  as  Rennie>-JeisQp> 
or.  /T^lbrd,  had  not  been  Gopsulted  or  emj^yed  in  this  UfiMknr* 
ti^iiig^  it  wtmld  have  been  prudent  in  bim  to  have  asc«rtaified  tho 
fact  \  and  before  be  ventured  a  positive  assertion,  that  ''  iu$n^ 
in  tbe  vkfUSt  ^ifficnk  ntuattons,  m  conMeraik  numhtr,  have  beem 
QO^irtt^ed.  nnd  where  difficulties  qf  cJmoet  wery  kind  have  ^eem 
^mr<(»m^,*'  it  Would  have  been  vise  in  him  to  bave  poin^  «tt 
wber6  one  at  least  es^isted  pfeg^uuit  with  similar  difficultinato 
ihssse  v^bidi  itast  be  expected  to  oceur  in  passiog  uoder  a  4e«|^ 
fiver,  VBodi  iwcesssrUy  so  near  the  bottom  ojf  it^  in  order  to  |^« 
eond  a  sbilrt  Imd  and  ei»y  a^centi  f^  woiM  secure  to  the  projfme^ 
Aors  a  revcQiie  adequate  to  the  qapttd  expended.  If  he  wilt  ItfB 
ibe  ^d)lie  v^he^e  one  ittck  tunrtel  has  bean  eaecutadi  we  tbitik  hi<l 
will  not  only  suiprise  that  public,  but  evea  those  vefy  angiiiete 
VRbom  he  Jxas  mentioned  as  having  constructed  several- 
<.  lit  is  rather  curious,  that  a  man  of  Mr.  F/s  jrasearch  should  ai^ 
perceive  the  difference  betweisn  constructing  a  tunnel  t^ongli  a: 
byi  for  a  ^et  passage,  and  under  a  livei  for  a  dfy  one,  Itt  thai 
former  case,  to  meet  with  water  is  desirable  anidcrseiuli  and  tsBA^ 
fiot  bk><±  up  the  woft'ks  3  it  rutis  o^;  whatever  tbe  quaaii^  iMMQr 
Jm,  tbr^igb  ite  i»nal  on  the  same  or  a  lower  ta^ :  but  ia  Ae 
latter,  ankifluaLof  mtacbegrtDild  ti^  fv^m^  tm  ^^  miy' 
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be  fatal  to  tbe  imdertakiog.  it  UMi^qre  »f  Ga^^i^  i;^^nif  e^  \§Tf 
^ASkx&oX  manageoient  to  construct  a  ^^^od  vuidpr  ^.  xiyi^r  froia  ^j^ 
4>f  pasiiog  through  a  hill  i  and  ag  we  are  ignorant  of  >  tuoivc^ 
hstimg  any  where  beep  made  sipiUaur  to  tb^  oot^  i^  (]ae«tioDj  vi^ 
gre  iacUoed  tO;think  the  Directors  of  this  uodertakif^  act^  wiseij 
in  i^pealiog  tOj  and  endeavouring  to  obtain  ftooi  the  ipg^nui^/ 
of  their  couoUy  the  best  means  of  execa^ng  this  important,  obr 
ject  They  did  not,  as  Mr.  Farey  uncandidiy  insloivites,  "  adverr 
tise  for  the  schemes  of  inexperienced  adventurer^.**  They  ofhupi 
a  pmniuoi  of  500/.  which  might  well  be  supposed  to  attract  the 
APtiee  even  of  time  professional  inen  of  considerable  tdieaU,  tboujf^ 
we  presQoie  Messrs.  Rennie,  Jessop,  orT?lfprd>  ibight  n<)|t  i^e  ei&r 
peeled  to  become  competitors.    We  understand,  howeverj  that  the 

Sinion  of  one  of  these  gentlemen  was  taken  at  the  heginpit^  of 
» business  >  and  as  the  printed  particular  of  .the  works  states^ 
f^  that,  by  the  unanimous  opinions  oievery  epgiae^r  who  had  W^ 
consulted,  a  drift-way  was  deemed  necessary  a»  a  ^c^rpfor^ 
at^j  &c/'  we  must  presume  many  others  had  concvurred  in  the 
mode  fld<^ed.  Thus  it  should  >eem  Mr.  Farey  ha?  but  IkUf 
/ouDdation  for  bis  affected  surprise  that  the  Directors  did  not  ooo^ 
nuAt  high  professional  men,  unless  indeed  be  b0$  been  asfooishad^ 
4hat,  aher  his  skilful  Essay  in  Rees's  Cyclopa^ia,  he  was  not  ap** 
^iqdto :  but  if  the  Directors  were  so  blind  as  not  then  |o  see  hi^ 
great  merit  as  a  civil  engineer,  how  much  i9<^re  will  he  be  surv- 
prised  at  their  not  appealing  to  him  after  this  second  fS^pf  big 
genius  in  that  way !  He  owns,  that  when  he  wf ofis  the  ahoit 
potiqeof  this  undertaking  ''  for  the  Cyqk)paedia,*'  he  did  not  ghe 
It  that  ''consideration  which  tu  obvious  importaui^  has.sinoe  oc^ 
i^asMmedit  lohave,"  therefore,  ''  instead  of  piling  off  ;tbe  river, 
jis  I  there  hastily  nientioned,  (^hastily  mentioned  in  an^laboral^ 
^ork  intended  for  permanent  instruction  !)  J -would  9i:tggest  (says 
M)  an  immense  tub,  in  the  form  of  the  Arustum  of  a  eone,  eM 
tsuced.by  hoops  outside  and  polygonal  framing  inside,  £cc.  ^c^;  the 
holtem  of  it  so  secured  to  the  bottiEwn  of  the  river  as.tp  ^vm^ 
ihe  influx  of  watcx  or  sand  froo^  the  river  after  the  water  ia  eiu 
imdedixom  the  tub  by eogioes.''  Jx  is  a  little  es^aerd^Dary  ib^t. 
both  the  methods  meotieoed  above  by  Ht,  F,  MhoM  bmfp  \^n 
4jA9  we  leaco  from  good  aulhorJiQr)  4*orm^r)y  .s»e|isied  by  olt^ 
^ngineens  ^  the  first,  perhap^,  with  u  .little  coosideniiion  asfJMtr. 
jFerey,  is  hia  hasty  comeuisiioition  to  the  C^clopaKiMi*  M  W<- 
stowed  iQKin  it  ;.'the  latter  certainly  with  n\t|cb  mckv^,  for  ti^m^ 
thors  ;pf  that  method  ((<x  tiiere^wiere  mere  tkmn  oee)  did  iior,'Hha 
Mr.  Fa9ci)r.:pri^9nno  aeoiffe  the  put$ide  by  hoops,  t(uoki|ig  (per iNi^ 
jreiyiiophlhisopbiQaily),  thattwben  iha  w^ter  waseflttfinciodii^ps^  the 
Mit<^,  the  ontsidesmgbt  not^Kaet  the  pfe^wetioA  of  heaps j .% 
<hettii^;feeasiife  of  the  mumt  obi.  the  oMlde  <if  ibis  teb-weui^ 
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15^  fin  iihi  Thames  Arekway. 

Ivben  the  water  Ws  taken  from  within  it,  be  very  likely  to^i^ 

ifninish  it«  diameter,  and  so  render  the  hoops  worse  than  usfele^s-V 
inischievous.  If  there  had  not  been  this  and  sOnle  other 
tuch*  <r</?i7jg  variations  in  the  two  plans,  Mr.  F.  might  hft^e 
l>een  suspected  of  having  borrowed  the  thought  ^  and  indeed,  a 
inan  of  less  inquisitive  research  than  Mr.  F.  might  have  stumbled 
upon  some  such  plan  as  the  tub  from  the  Directors*  statement,  tba$ 
their  engineer  had  proposed  to  make  the  tunnel  ^'  by  meaks  of 
vti^ectble  c<ttssons,  or  coffhr-ddms.**  -      ** 

Mr.  F.'remarks^  thjit  it  is  too  much  to  be  feared  that  the  coun* 
^Is  wfitch  first  prevailed  in  adopting  a  deep  underground  tunnel 
rather  than  one  laid  as  near  as  may  be  to  the  bottom  of  the  river, 
have  still  a  prevailing  influence  artiong  the  Dii'ectcM's  5  in  which  case 
he  ventures  to  predict  '*  that  the  expectations  of  the  public  will  be 
grievously  disappointed.'*  Although  we  have  differed  from  Mr. 
$'arey  in  every  other  feature  of  this  business,  both  as  to  his  facti 
and  opinions,  yet  we  agree  with  him  in  this  sentiment.  But  it  is 
In  the  sentiment  only,  that  an  underground  plan  is  not  likely 
to  succeed;  and  not  in  the  fact  he  assumes,  that  there  exists  a  pre- 
vailing influence  among  the  Directors,  to  adopt  an  underground  plan. 
.Where  he  learned  that  such  an  influence  prevailed,  we  know  nor. 
We  have  he&rd,'and  we  believe  from  correct  authority,  that  the 
Board  of  Directors  will  adopt  any  plan  which  shall  ht  deemed,  on 
•due  consideration,  by  proper  judges,  the  mo6t  eligible  We  would 
ask;  if  he  draws  an  inference  of  such  intention  from  their  printed 
statement,  if  it  would  not  be  asking  too  much  from  a  gentleman, 
"who  confesses  that  he  writes  hasty  observations  for  a  Cyclopaedia^ 
to  deduce  correct  inferences  from  well- considered  premises  }  It 
is.  much  easier  to  assume  facts ;  and  we  certainly  have  no  right  to 
expect  Mr.  F.  to  depart  from  his  accustomed  mode  of  argument. 
We  own  ourselves -to  be  in  that  state  no2^,  in  which  Mr.  F.  was 
some  time  ago — '^^  sanguine  enough  to  expect  to  see^^veral  tunnels 
•constructed  under  oqr  navigable  riyer^  ;■'  apd  our  reason  for  this 
opinion  is,'  because  we  perceive  the  Directors  of  the  present  un- 
idertaking  are  not  running  precipitately  hand  over  head^   in  order 

.  to  effect  a  favourite  prqjeot  in  a  short  time,  but  are  acting  as  we 
think  'becomes  men  who  are  entrusted  with  so  important  a  cco- 
cem;  ertdeavouring  to  procure  the  best  possible  information  on  the 
•subject  from  every  accessible  source,  before  they  commence  ope- 
-rations,  which  will  eventually  decide,  not  only  the  fate  of  this, 
hut,  in  all  probability,  have  great  influence  in  promotii^g  or  pre* 
•venting  future  projects  similar  to  it.  The  drift- way  ^  was  a  pre- 
iJ)aratory  step,  an  exploring  passage  acknowledge  by  every 
engineer  to  be  necessary.  It  has  answered  the  end,  it  has  shewn 
the  nature  of -the^oxind,  which  nothing  else  could  discover  5  and 
of  course  •  enables  the  skilful  and  cautious  engineer  whereto  ex*- 
pect,  and  how  to  guard  against  difficulties.  Before  the  drift  wajj 
jmade^  it  was  only  an  idea,  that  a  tunnel  could  be  made  by  su^^ 
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TtivUhicV^  Paienlfor  MiC^iBry  for  totfing  Shifm        ?9P 
terraneous  meims^  if  the  groyned  proved  favourable.    The.igipao4 
■proving  unfavourable  for  that  method,  does  not  prove  it  imprac-r  ' 
ticable,  but  difficult ;  and  in  our  opiniQU,  clearly  shtews  thie  Mr 
vantages  of  an  overground  plan. 

We  are  sorry  that  a  gentleman  who  has  the  knack  of  writiog 
80  prettily  on  a  gr^at  variety  of  subject^,  as  Mr.  F.,  should  uot 
seize  upon  those,  wherein  his  judgment  is  more  matured,  ^nd  hif 
infoirmation  mo|*e  correct  -,  and  that  he  should  so  coDStantly  Irt 
dulge  himself  with  references  to,  and  quotations  from,  his  owa 
works.  If  not  in  r^lity,  it  appears  at  least  as  if  the  shop  was  al« 
v^ays  uppermost,  for  we  are  twice  or  thrice  more  reminded  ia 
this  article  of  his  writing  for  Dr.  Rees's  New  Cyclopsedia^  and  thf 
Philosophical  Magazine. 


REVIEW  OF  SPECIFICATIONS  OF  PATENTS,       ^ 

PlTBLISMEp    IN   THE  REPERTORY  OF  ARTS,  DURrNO  THE  MONTlrHS 
OF. APRIL,    MAY,    AND    JUKE,  1809*- 


^essrs,  ClatworthyV  Patent  for  Shears  on  an  improved  Con- 
struction for  shearing  Sheep.  Dated  March  lSOQ,^^Repertory 
cf  Arts,  No,  6^,  Second  Series, 

The  impfovement  in  these  shears  is  in  the  bow,  which  is  madp 
double,  or  with  a  snout  in  its  middle  of  about  an  inch  or  an  inc(i 
and  a  half  in  length.  The  whole  length  of  the  bow  is  nine  or 
ten  inches,  and  when  finished,  tlie  snout  is  twisted  ;  its  top  edg/d 
tying  one  way,  and  its  under  edge  the  opposite.  A  rivet  is  sooi^ 
times  put  through  the  sqout  when  it  is  weak. 

Observations, — ^The  additional  length  of  the  bow  of  these  shearst 
2^s  wtW  as  its  shape,  appears  to  be  calculated  to  remove  a  part  of 
its  usual  stiffness,  which  was  frequently  considered  as  a  defect^ 
V^ithout  destroying  its  elasticity. 


Messrs,  Teevithick  and  DjckiiisonV  Patent  for  MacJariery  for 
iotVing,  drivivg,  or  forcing,  and  discharging  Ships  of  their  Var-^ 
goe^.  Dated  Jul/  i^QS^-r-Repertorif  of  Arts,  No,  S5,  Second 
Series, 

The  apparatus  which  these  patentees  make  use  of  for  effecting 
the  objects  set  forth  in  the  title  of  this  specification,  consists  of  a 
rowing  wheel,  resembling  an  undershot  water-wheel,  furnislied 
vrith  fioats  or  pallets,  .  which  they  na^ie  propelling  boards  i 
|he  size  of  the  wheel,  as  well  as  of  these  boards,  is  proportionate 
^othat  of  the  vessel  to  which  it  is  adajJtedj  and  which  they  term 
f  nautical  labourer,    Tbi3  wheel  is  fUed  vertically  iu  an  air-tigl^ 
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bo%  or  casmg,  and  widi  its  axis  at  right  angles  to  the  leogtll  o 
tlie  ihip.  l%e  Tenel  i^ald  have  two  keels^  at  such  a  distnace 
*om  €3di  ^^ber,  as  to  permit  the  wheel  to  turn  between  them  j 
the  casing  is  open  at  bottom  ;  and  the  propelling  board  wbich  is 
lowest^  »  eren  with  the  bottoms  of  the  keels,  ll^e  water  4n  the 
ease  is  prevented  from  rising  to  the  level  of  the  surrounding 
enrfac*  by  medns  of  air  which  is  f^xrced  into  it  by  an  air-pump 
adapted  to  the  purpose,  and  which,  as  well  as  the  whed^ 
fs  worked  by  a  steam-engine.  When  this  vessel  and  apparatus  are 
to  be  employed  in  towing  others,  they  are  fastened  togethei*  and 
caused  to  proceed  by  the  force  of  the  steam-engine  :  but  if  strong 
tidcfi  or  currents  oppose  their  progress,  the  towing  vessel  is  prori 
pelled  forward  alone  to  a  convenient  distance^  and  secured  by 
means  of  what  bargemen  call  sets,  or  an  anchor  :  then  the  vessd 
in  tow  is  drawn  up  by  a  windlass  and  rope  worked  by  the  steam- 
engine,  which  is  capable  of  toeing  thrown  out  of  gear  with  the 
wbed,  and  pttt  ioito  gear  with  the  windlass.  The  anchor  is  al^ 
weighed  by  the  s$fne  windlass  and  power  f  and  the  vessels  pro- 
ceed rhus  alternately,  until  the  atream  or  current  be  passed.  The 
s;imc  mode  of  operation  oiay  also  be  applied  fpr  towing  ]3hips  oxiX 
4)f  li^rbotir. 

The  machinery  which  is  thus  employed  for  towing  vessels>  may 
abo  be  u^sed  for  loading  and  unloading  ttem.  The  common  blocks 
end  tackle  used  for  this  purpose  may  "be  worked  by  the  windlass; 
but  when  more  dispatch  is  necessary',  the  business  is  facilitated 
by  work  tog  a  -barrel  instead  of  the  windlass.     On  this  barrel, 
which  is  kept  in  constant  motion,  as.  many  endless  belts  as  arene- 
Tesfiary  for  the  business  in  hand  are  placed.    *'  These  belts  pass 
respectively  over  a  pulley  of  two  grooves  centred  in  a  lever,  the 
lower  end  of  which  is  on  a  hinge.    To  the  upper  end  of  the  lever^ 
which  is  the  longest  from  the  centre  of  the  pulley,  a  rope  is  at- 
tached, which  goes  to  the  vessel  then  discharging,  where  it 
passes  throngb  a  common  block  in  the  rigging,  whence  the  end 
of  it  descends  to  a  man  standing  on  tlie  deck  at  the  baf(*chwi^> of 
the  ship  discharging.    This  rope  is  for  the  purpose  of  enabling  th^ 
man  J  by  pulling  it,  to  tighten  the  endless  belt  by  means  of  the 
longeai  end  of  the  lever."    By  this  means,  motion  is  cenomtm- 
cated  from  the  barrel  to  the  pulley,  and  continued  as  long,  as  the    * 
rope  is  kept  tight    Another  rope,  called  the  discharging  rope,  is 
fa^ilened  to  the  other  groove  oJf  the  pulley,  and  passed  through 
a  block  in  the  rigging  of  the  vessel  containing;  the  apparatus,  and 
also  through  anoUier  in  the  vessel  to  be  unloaded,  and  is  of  svffi- 
ciept  length  to  descend  into  the  hold.    To  this  rope  the  artide  im 
he   raised  is  fosteaed,  and  when  the  motion  is  communicated  to 
ihG  pulley,  diis  rope  tswoimd  op,  and  the  article  raised  as  long  aa 
the  man  keeps  the  other  rope  tight.   The  article  being  thus  raised 
&s>  high  as  necessary,  the  man  slackens  the  rope  and  permits  ttie 
pulkj  to  revolve  tiiecontnqiy  way^  and  the  end  of  the  rope  t« 
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4e6oend  into  the  hold  again,  when  a  second  article  is  Mised  kv  # 
similar  manner  by  tightening  the  rope  held  by  the  man^  and  iS# 
«n«  Several  vessels  properly  arranged,  may  be  discharged  by  thu 
same  appaxatos  at  the  jame  time :  or  any  other  common  mocfan* 
fiical  means  may  be  employed  instead  of  the  barrel  and  enditfaa 
bek. 

These  patentees  state,  that  the  novelty  of  their  invention  cms- 
fists  in  employing  a  vessel  and  a  steam-engine  as  a  i^Aovii^ 
po^er^  for  the  purposes  above  described.  And  \irhen  either  toeing 
or  discharging  alone  is  the  only  object  to  be  attained/  only  a* past 
of  the  apparatus  is  necessary. 

O^ATt;a^)u.-r-Tbe  objects  which  these  patentees  have  in  vtew« 
are  certainly  important,  and  the  means  which  they  have  employed 
lor  obtaining  them  are  no  less  ingenious.  A  variety  of  cases  may 
occur  in  which  vessels  may  be  prevented  from  attaining  their  iil^ 
liidate  destinations,  without  loss  of  time,  hj  local  cipQums|«noet« 
which  may  be  overoome  by  this  contriv^ice  5  and  a  oensideraUo 
'number  of  harbours  in  this  island  might  be  spe^fiedii)  whi<^ 
ships  am  confined  by  the  very  wind  that  is  favourable  for  ilheis 
voyages  after  they  are  onpa  at  sea«  In  each  of  these  cases  the  ^p« 
plication  of  the  present  contrivance  might  be  pcoductive  of  f^onsi-^ 
derable  advantages.  Amongst  other  objects  to  which  that  p^r(  of 
the  apparatus  relating  to  unloading  vessels  oi  their -cargpes  juughd 
be  applied  with  success,  that  of  superseding  the  necessity  of  coal- 
heavers  is  not  the  least.  We  have  long  wished  to  see  this  slamh 
employment  dispensed  with,  andglgdly  welcome  any  inyentioii 
which  tends  to  that  end.  As  several  ships  might  be  unloaded  al 
one  time^  and  a  much  inreater  quantity  brought  up  at  once  by  the 
method  now  proposed  man  by  the  present  mode,  and  all  th^  lalxH 
tjons  iMfft  avoided^  we  conceive  that  it  m'^t  be  used  «rilh  consi* 
#l»Fabie  advantage. 


Jifr.  Bmowii'i  Patent  for  tmprovemenis  in  the  Construction  of  ft 
Pf^u/otpHndngBook$andMherJriicies.  DeU^Jutut  lHOtJj^ 
Ji£p0riory^fjirti,  No.  04,  StamdSme$. 

Tais  press  is  made  of  cast  iron ;  and  its  principat  parts  are,  a 
|)0d  ftoed  true  for  the  types  to  rest  uptm  i  a  follower  which  gitea 
the  pressure  on  the  types )  a  scne^v  and  gurdlej  a  bevel  wheel  aDd 
pteioil  fixed  to  the  side  of  the  press,  w)th  a  handle  to  put  it  m 
SBotion$  this  wheel  is  fixed  od  a  vcMrtical  spindle  or  shaft,  the  top 
of  whi^  contains  a  rigger^  shdve,  or  <ylinder^  with  a  catch  or 
^teb  to  throw  it  out  of  gear  when  required ;  a  cylinder  wMch 
spreads  the  ink  over  the  types  |  and  a  nsovea^e  frisket,  for  the 
pui|»ese  ^  ccoveytng  the  paper  over'  the  types.  The  bod  or 
pbtfiMrnMifoii  wbich  the  types  ale  bifd»  slides  ki  and  ool  beimr 
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lOd      Mri'Sertottas*  Pai^i  fir  infdiHhte  tefMSm§  tPatchef, 

Ihe  rofier  ol*  cylinder  which  ffefeds  th^  tj^es  with  inlc ;  the  motidrt* 
is  communicated  to  both  the  platform'  and  cjlinder  by  turning  tbd 
jMindle  and  pinion.  The  roller  is  covered  Vith  flannel  or  any 
Hther  similar  elastic  substartee,  iind  then  with  p^rdhment  of 
tdkim  to  prevent  th^irik  fVom  soaking. too  f»  in,.andtd  glWit  a 
spring^'  and  again  with  superfine  cloth  closely  sheared,  which  re-» 
ccflye^  th€}  ink  fbt  the  Supply  of  the  typ^s.  ^  The  cylindjer  receives' 
ttte  ink  from  a  trough  placed  beneath  it,  and  a  smaller  cylinder  i^ 
made  to  roll  oti  this  latge  onfc,  and  distribute  the  ink  over  its  sur- 
face! a  brtiihihowever/niay  be  occasionally  applied  for  this  purpose; 
The  lever  of  the  screw  is  connected  with  the  upright  shafl  or  axis/ 
which  bears  the  bevel  whed/by  means  of  a  rope  or  strap.  The 
Irisket  is  attached  to  the  eiid  of  the  platform,  and  moves  in  and 
out  beneath  the  screw  with  it.  •  ^      ' 

The  rollers  for  feeding  the  types,  which  Mr.  Brown  regards  a^ 
liis  principal  inipfovement,  may  also  be  applied  to  thfe '  pr^ise^ 
now  in  common  use,  by  means  of  a  fly-wheel  and  traddle  for 
putting  thetti  in  motion  5  or  they  may  be  rolled  bvei:,  the  type^ 
by  hand/  or  11^  various  other  Ways,  sufficiently  understood  by 
every  cohipetent  workman.  Relative  to  the  specific  objects  of 
the  patent,  Mr.  B.  observesj  *<  My  first  improvement  is  on  thcf 
press ;  my  second  inlprovement  consists  in  my  using  bafrelS  of 
cylinders  for  feeding  the  types  with  ink  3  and  my  third  improve* 
ttient  consists  in  the  loose  frisket,  and  the  mode  of  using  it." 

-  Observations i^^'Every'itiX'entlon  which  has  a  tendeiicy  to  im-^* 
prove  the  general  execution  of  this  extensive  and  important  art/ 
deserves  public  6ncouragemfent,  and  from  its  great  litility  will; 
without  doubt,  obtain  it.  We,  however,  aYe  IncUned  ^fo  thihk/ 
that  Mr.  Brown  has  made  more  alteratidi^s  thsan  real  i^prove-i 
ments  :  the  extent  of  the  latter  we  shall  leave  for  expei?fedce  t<5 
determine,  under  the  conviction  that  the  utility  of  whatever-  is 
sach^  will  insure  it  a  proportionate  degree  of  success. 


Mr^BE9itLOt,s,As*s  PiU^tJhr  a  Meth6d  of  making  infat^tc'rep^dUng 
Watches.  Dated  October  lQOQ;,^Repertory  ^  idris,NoiM, 
Second  Series*  ..  -. 

The  outside  of  this  watch  resembles  that  of  comtridh  watches^ 
^cept  in  the  pendant,  which  is  here  mounted  with  a  button,  cori- 
dsting  of  two  parts :  the  lower  of  these  parts  does  nbt  iridve ;  the 
upper  ^art  turns  round  by  means  of  an  endless  screw,  iand  comes 
out  to  the  extent  of  four  turns.  By  turning  this  upper  pact  to  the 
right,  it  separates  from  the  lower  part,  operated  upon  the  hour 
rack,  and  is  capable  of  being  unscrewed  only  while  the  hbiir  indU 
cated  by  the  index  is  struck.  The  same  part  being  ,tiien  screwed 
towards  the  left  hand>  causes  the  quarters  to  be  stmck>  as  tht 
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Mr.  Berrollas*^  Paientfor  infat&lh  repeaiing  Wq^cKcs.      ?0l 

nours^iadpreviQiidj  been^  and  i&  ags^m  .brpjaght^liack^  tp  Joiu  tH^ 
Ibwefpartj  /md  the  qaiarter  rack  returpa  to  its.plafce.  .  .:  .^,>{  ^j 
,,  The  oiQveaii^t  of  ibis  watch  is^  th<5  ma^  aa  tl^^  xi^  a  c^iijr- 
watcli  abd  ibe  wh^lrworka  are.  pftfiV  same  b^%iil...  TEi*er)(- 
oT escapement  required  is  not  particular.  T^ie  baw?^*  by ^9.  ^. 
the  hours  and  quarters  are  struck^  i»  the  aoiy  adflitjoAglMpi^.f^. 
the  frame  of  Ibeimbvemeot:  it  is  this  which  dUtiflguis^tJsi^.JM^ 
falfible  repeating  watchet  firoiin  a  common  watcB.  The  motion  is 
eompwed  of  tbfee  principal  partsr  the  hour  raUt»  th^  <fu«rtarwci^ 
and  the  pendant  land  cndtess  screw;  .but  fpr^  the^,particular,/coQ-' 
swofetidfa  arid  mwBanism  of  thc!se\an\i.  their\c611^<iqd'  psftts'i  w 
H^st^^efei^  to- tlfe  ^laftr at:fcbihpahyi^.tl^  sffecification^ 

In  order  to  eiueidate  the  nature  and  superior  utility  of  Uik'  in- 
veQdab^t&e-  patei^e  ackls  the  foUbwib^o&sa^tioiit::  V.-^v "flie 
(fUrepedtePS^coDteid' five  wfaeds  ntbre'than^ thi^.^oomeMtt/iilrs^be^ 
i)(suks'|iy;e*  pinlonsi  .atid  aba^^^a»d  mainsprtttK  «rtltc^am^lle 
aecesBar3rt&  put' in  action  the  motion  >  th^y.al8&  Have  .two-^hab^ 
mers  td  dl»tii^ish  the  hoars' from  tha  <}tiart«t-s^  .JUi^haraiaii  tU^ 
BOW  ropier  is  composed  of  the  eomtkion  {)iatn^'  mcnrecaentvtfD^; 
vlieel-workr  with  th&  addition' onl}^  of  alhaiimi4^,whkSi  iapltfc^ 
10'  an  insulated  sTtuation',  having  navc^mmanicatioti'-i^ata^eff' 
ifiththe  wheel-work.  2.  The  oki  motioiM  being  id  venffcomple^fi 
'  ixi'.m  their  nature  liable  to  he  out  of  order  fromti^^slightfiirC 
cqpae>  becaa^e^tUe'chain  of  .th^  motton  whM^H)  vf&ids  tlie^iiUrtii 
spring-of  the  repeating' work  is  easily  bfpkefa  bj^thevmeatiiof  ihi* 
pressure,  Its  veiy -structure;, and  its  altebda&t.frictloii^  /afidlamtiy^ 
ttpcause  the  actibn  of  it  depends  upon  the' aiaiii  sptinj ^arif  whapi^ 
worki  the  latter  of  which' is  apt  tbte^dlsordfer^d;  and^tbi^  kt^ta^ 
Mjaps'fnd  breaks  c^  itself,  Wiiereas  the  new  motion  iactstlii-itsfeM^ 
m^h^v^  di^ndancc'On' whed-wock,  ,<jr  ahj^.otlfer  pie<>rttatia 
subject  to-  be  bwroken  p  an  ^ehd jess  -^creija  sefs?  th^^'- 1  wD  ^chicf  •  pA*tt 
in  motion,  which  produces  tbe^eifect  of' striking  the  hours  and  the 
q6fe<cra';.iaifd'aiPthe  othfe^pieC«'  at^"  d<aigofl-on>f  ai2«dlaftr4 
suppltatribthe^two  pritiiS^pai.ocies.  3^  Bwfti^  tttsc^  oto^arieifcl 
tl|^  sitoflMty  of  cMsthictibn  iif'tkeri<j(v/^eq^>^««r*'W  iJTldtftttiH** 
^  0obrse-a'#:^«i^d^n«tieft'  (pT  u^Uftfr-  if^^nie^td'  thfi^ittRttii 

;«WriiwdwKWhe<y«s^H  intr^frrti^xi  ol4b^.  jpaHs'lJj^'^hkjk 
flie^e>at«t3«tt:is<<i?ffectedi-  oir  the'  ti^ief'  sti^SwIc  at^ai^  pdttloMae 
ffedod,  .*«^be*ieva-  is  diie  to-Mrl  »»rloV,.\fbo^  aSpfeW  lhefti^$«•|| 
4^<jar4ii'  165^6  :  but  tb^  Wre  ridt  applied  |o  p^K*fe(*w«tcbfcs^^il 
tli(Fn»g1b'qf  JaiMs  K«  wb6n  th^^ti^kKss^ti^entorveSidtHtHi^M 
la'Q|tairfci  Anient  fbrA'«lHa|dL  of  th^kJiidV  but  wak  pt«vdi^t<^tif 
a  Mr.  Quare,  whaexhiblt^drone-of  his  own  i8v«frtiota>bi*5W^  tfe 
'King and  Council  at  tSi^  same  time,  and  obtaiped  the  patent  in- 
stead of  Mr.  Bartow.  We  have  already  given  an  account,  in  out 
fomh  volom^e,  of  the  progreswve  improvemeDt  of  Umake^^  | 

MO.  I9.—TOX..  V.  »  » 
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2p%  Mr.  Fairies' s  Patent  for  an  improve^  Windlass. 
and  described  a  very  sirtple  repeater  ^hich  was  laid  before  th0. 
Sbdcty  gf  Arts,  by  Mr.  Elliot  of  Clerkenwell,  at  p.  65,  vol.  i. 
Id  the  preiieiit  *  instanc!^,  the  spirit  of  true  inventioh,  that  of  stm- 
plification>  we  think,  is  carried  to  its  utmost  extent :  at  least  we 
cannot  conceive  how  the  same  purpose  can  be  effected  by  fewer 
parts  than  an  insulated  hammer ;  and  this  simplicity  of  construc- 
tion induces  ns  to  regard  Mr.  Berrollas's  repeater  as  superior  to  any 
(jther  which  we  have  had  an  opportunity  of  examining. 


Afr.  FaiblbsV  Paienifor  a  Windlass,  Windlass  Bits,  and  metallic. 
Hawse-hole  Chamber.  Dated  Nov.  IQOQ.-^Rep.  of  Arts,  No,  QS,, 
Second  Series. 

This  patentee  has  thought  it  necessary  to  iUoatrate  his  inven- 
tion by  tmtteea  figures,  which  accompany  his  specification,  and^ 
represent  the  windlass,  its  bits,  wheels,  surge-bones,  pinioot, 
pall-covers,  pall-box,  hawse-bones,  rdlers,  cranks,  &c.  From 
this  it  is  evident,  that  its  nature  is  such  as  not  to  admit  of  a  per- 
spicuous description  without  either  figures  or  a  much  greater  spaoi^ 
than  can  be  allotted  to  it  in  a  work  of  this  nature ;  hetice  we 
must  refer  to  the  Repertory  of  Arts  for  its  particular  construction. 
With  respect  to  its  action  we  are  informed,  that  the  surface  of 
the  surge-bones  is  so  inclined,  '^  that  when  a  rope  is  applied 
round  the  ends  of  the  windlass,  |to  raise  a  weight,  &c.  the  lope 
slips  down,  or  is  forced  by  the  adjoining  part  of  the.said  rope  into 
its  original  situation,  and  is  therefore  prevented  from  (what  sea- 
men call)  ridiiig,  that  is,  the  one  part  crossing  the  other,  which 
always  produces  much  delay  and  inconvenience."  The  patentee 
states  his  invention  not  only  to  consist  in  making  this  improved 
windlass,  but  in  applying  any  of  its  parts  to  others  that  are  eithef 
now  in  use,  or  may  be  used  during  the  term  oi  his  patent. 

.  Observations. — How  far  this  improved  windlass  may  be  cap^^ble 
•f  saving  much  time  ^nd  labour,  the  patentee  has  not.ofiered  us  a 
ready  means  of  judging,  as  bis  description  relates  solely  to  the 
-numerous  figures  representing  its  several  detac|;ied  parts,  withoat 
anythmg  more  respecting  its  general  Miction  as.a  whole  th^^n  we 
have  given.  The  slipping  of  the  ropei,  however,  is  liable  to  the 
jiaine  incOtivenienceaS  in  Captain  H«]tqihon*s  capstan,  a  descripN 
tiye  account  of  which  was,  published  in  the  Repertory  of  Arts^ 
^vol.'ii.  ISecond  Series  5  and  has  h^m noticed  at  page  124,  vol.  ii. 
and' page  12  of  the  present  volufi^  of  this  work.  This  defect^ 
,we  conoeiys,  might  be  remedied  by  the  application  of  the  prin* 
i^tple  of  JMr.J*  Boswell^simprored  jcapslan/  described  at  ^a|p»  II 


u  ^ 
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oammamBBsefs 


Mr.  SbwaidV  Patent  for  a  newer  impreved  Heokjhr  bearing  up^ 
'  ike  Heads  of  Heroes  in  drawing  Carriages,  Daied  March  XBO^li 
'^^Rep.of  Arts,  Ne.%5,  Seamd  Series.  ■       X 

This  invention  consists  in  fixing  a  spring  to  what  .is  geneniU/t 
called  tbe  watering- hook  of  a  toddle,  for  the  purpose  of  commu-»j 
nicating  a  certain  freedom  of  motion  to  the  wrse's  head^  similar' 
to  that  which. is  given  by  the  band  of  a  rider.  Hr*  Seward'm 
i9ode  of  effecting  .this  is  by  fixing  one  end  of  the  waterijDg<^hook. 
tp.  the  centre  of  a  circular  bra^s  plate  firmly  screwed  to  the  pommel' 
of  the  S0ddle»  so  as  to  permit  it  to  turn, round  a  centre,  On  this; 
plate  rests  a  circular  springs  oQe.end  of  which  is  fixed  to  a  stud, 
iii  the,  platei  an4  the  otbeij;  U>  the  shank  of  the  hook  y .  therefore^; 
when  any  forc^  is  applied  to  the  book  by  means  of  the  bearing! 
r^in^  tbe  spring  has  a  t€n4eney  tq^  restore  it  to  its  place  again. 

■■■■'.■  ^  Ml— 

Observations j^^Wq  do  not  perceiye  any  thing  in  the  construe* 
t|oa  c^  this  haak,.,pr.  nithtr  in.  the  ^plftcation-qf  a  spring  to  it, 
>Yhicb  is.lik^y  to  pf^v^nt  it  nroo^  answering  the  purpose  for  which, 
it  was  iotendj&d.   ,  .  j 

•  J-.-  .•-  •'  ...       ;  f »       .  •       .    I    ■     -        I  f 

jtfr.  Jovss!!  BaJbenefar  Cemposiiians  for  makings  Traj^s,  Wmters^ 
amf.  mmMU'Other  AsfikUs.    Bested  March  iSOSv-^ite^.  of  Arts, . 
>  JVb.ft3>  Seeend^S(9rks..     . 

Thb  composition .  which  Mr^  Jones  uses  ibr  n^al^ihg' .small  ar- ' 
tides  consist^  of  ropfe  an^  rags,  in  pfoptortiori  of  five  parts  of  the 
f€>Fmer  to  one  of  the  latter  j  and  for  hirgiei  ^ticles,  tb^  pr9pprtion ' 
is  about  ten  parts  of  the  first  to  one  of  the  last.    Tliese  Ingrddtentff^ 
are  reduoe^  to  a  ptilp  by  ^ny  of  the  usual  methods  empl6yed  for ' 
that  purpose,  and  as  much  vitriol  added  to  it  as  will  make  the ' 
whole  a  weak  acid ;  or  it  may  be  used  without  any  acld>  but  the' 
patentee  conceives  it  will  not  do  so  well  without  it  as  with  it. 
Cittnposltions  may  be  made  of  each  of  these  materials  alone,  or- 
in  variQU^  other  proportions  and  ways ;  one^  of  which  is  by  mixine: 
aii'eqoal  quantity  of  dried  nettles  and  it>pej  biit  Uie  first  jSfr.  J/* 
deems  the  best.  , 

'^I\>  collect  the  pulp  for  the  purpose  of  making  any  article/ a 
wire  sieve  and  frame,  of  a  proper,  size  ^ and  shape,  iEiceording  \o 
th^  article  to  be  made,  is-preferred.     When  a  sufficient-quantky 
of  the  composition  or  pulp  is  •collected  toform,th^  article.at  opc^,    . 
lf  i5  turned  ovit  of  the  sieve,  placed  b^etween  ^nn.el,oni^ll^ii . 
cloths  and  boards,  and  pressed  ligbttyi  in  order  to capse it  topait; 
i^fith  some  of  the  liquid  it  contaip^,  and  reduce  it  ^o  a  kind  of 
^\i,    Jt  is  then  put  into  prop^  dies  or  tools,  and  pressed  until  i| 

i>  »  a 
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304     ^.  Stracey's  Paientjbr  tmpronfTtients  on  Carnagei, 

becomes  solid,  and  assumes  the  shape  required.  In  this  state  thd 
eloths  are  taken  off,  and  it  i»|Mit4xito4i«to«e  or  oven  of  a  moderata 
heat,  where  it  remains  till  it  be  nearly  dry,  when  it  is  again  put 
iftto  tbiMdli&*tf)^4  |ft^$se4>  'ta  set  ii  and  render  it  sfioooth.  ^te 
lU^ppemtiob  la^  tQ  rejtum  th.e>fticle  to  the  oveD«untU  U  be  pQr« 
foclly  dry;  and  the  warping  is  pi»vjent«d  by  us^igj}  Vock  to^t 
tb^  article,  pr  by  any  other  convenient  means.  The  articles  ^©^ 
tBftt/'sfi^tHcii  w  fiinimeritig,  or  aiiy  otter  ipetho^i^-  and  .ffipped 
10' AelSqtiid  jstWiy  employed  for  japanning  pa^er  goods,  atidpixt 
9^ain^  intp  fhp  <5^^n  t6  dry  previously  to  their  beinj  iSplshi^d.  'JThe 
rfei' nji^r>^inade''  of  nietal,  or  any  otheip  'stlttjtblfenaterial,  ancf, 
rfiidbltttf  tollTi^  ptirpb^  ai^  regarded  ais  a  new  Jnyentipn  by  ih^ 
pW&n^l  Thbse  wl^-ich  heiriakes  use  of  together  are  cine  of  the^l^ 
cSmpdsed  ^'c^t  Von,  dnd'the'bther  of  xlxi  of  ^sonie 'otWer  so^' 
•kmyW^  of  apiAyii  • 


jrirtg  ^a  sufficient  degree  ^f  presklire  is 
W W^V^  pt  'TWiimp  dr  ptess,  but  atiy  other  meatJs  w^hich  wilt 
aosweflhe  HufirtoS^  tiiav  be  ^mploved  V  atid  tfce  <t$e'  of  these  com* 
pcwitfemfe^fitwfaafetf  t<Jeittfnd  to  tatipus-attidesbfeildes  those  eiiu* 
merated  la  the  title  of  this  spSjEit^^tlon. 

Qhtfva^ns.-^'MT.  JTones**  ttobde  of  fbrmihg"  attfcl^s  of  thja 
riatWilrt!rpr6b^8lytfe1iafe?4^e^^^^  If  not'Si^Sor,  tb  sitiii^ 
lar  articles  formed  from  the  same  material^  in  anydtSer  ttiann'erl 
f>^fTf)pnyi  tipn^jj/f  j^  kind  maj  b§  §PPpe^  to  several,  other  pei'^ 
poses  besides  those  enumerated  in  tfe  tme  of  tliis  q)ecificatioii : 
^afnoti§^^llW>  i^  tiiiiik  they  wotihi  «ddwer  ilcr^^^^fe 
pjOiKe^fhtt^i  abd.^bich  might  be  aflbtded"  at  a'l^adrJen  price 
than  they  are  now  sold.     The  absorbent  qiuiiit|r  df  ^nfeb^tt'd  Ras 

»ffl?i^jy^.  >^X^w-  ffones>  mm^y  ^..\m.YHm  ^ fif»^> 

ammt  peh  fs  cpmqio^  B^^l^^.r  ^9f  Yf^^ 

inft  ft np7  a r#Q     ,    .  , 

Jf|.  g^^iP  ^TM«EY->  P:€4^fyt  m  mfir^ni  Jfftiik^dofl^^^ 

ing  the  BodiAS,  ani  oj  constructing  tfie  Perches,  .^  fQUt^mh^li} 
-   p  (§$fimf^  'fyt^fk^^^i^  (k^n^&fr^re.tP^ffl  kss  Ufikh  io  he 
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Ae  bo#  of  4  C2\xm§:^'i^^\<^  repdg^  }I  q95)i^.ai/p{:^t  I9  \Him»9^ 
varxkeL  and  add?  tp  ^e  ^}}^  pf  jis  q3Qf^jj.,Tr?,. :  Rrj:.  tj^  j^i^MNP 
of  making  ^  Co)Iar-l?r^c^,  "  ^'tiic^  ^iyall  alqagst  jifimf#f^)rMltt' 
tjie  body  tp  an/etjujibriu^,  fibpujd  ib^  CPii^f'f  ff  J0r^'Uj,%i*iifl|Lr 
—And,  i'.  fox  a  ^odp  <jf  ^Qiwmg  .%  p^f^J-SpU,  %  vri^^ttlii^ 

tnii^^^ratloii  is  very  Vouch  dimioiih^J.  • 

I.  Covstructifin  of  /^cjpifrciiit^— The  perch  is  socpn^trupti^  as  to 
a4m;it.^t^4^  gtvp^w^g  fA^ttdnj  -^  pawing  throijgii  t^  cjIMMiQ^  . 
boxes  of  metal y  one  of  these  bpx^  is  fij^ed  at  the-uinctipp  4;^ 
^  pe«^H  wifigs/and  (^  other  jfl'the  JBind  axleWecnb^.'  T^' 
aj^  <^f  t^iese  nos^s  afe  in  the  ^anje  richt  |};fte;  ^nd  the  revpAvli^ 
motion  of  the  perch  allows  ene  of  tlie  *^letrees  to  have  any  d^ma 
^  pfelJQjiiLjf  tp  tJ»  lWJri^P»  withcfflt  jiflfeodi^  ^  edwwvr    -     • 

?.  Mf^  9fiangkg  th  io^.-nr-The  chief /warialfoowdirlMia 
1^^  i^  i^  .t^  b^dy  k>q^,  "v^Ulcn  are  so  cxtendeditiat  it^ tetni^'* 
n^ien^^r^y  .4^4^  tk^  s WUes  of  th^sir  respeetlv9  ¥£httgi,  '^%m\ 
«p4  pC  «^^iM9p  U  Aurqiad  into  a  t^^slkidiical '4H(is^  wbidi  It' 
ioi^n^  W  i  ^  «r  tnosk»L  ^  edakH  of  a  eicnii^  cn#tk«i,  WliM^^* 

aad  greatly  to  both,  (hfi  fftsli  oM  sflcnrity  of  the  can-la^e. 

tQ  lit)6  ))9^Bl  ^  lh«  Cfurriige^  cdim  «a  eads  ftkie>'  and'pM  in  9^' 
^MX  i^i^i^f  l^nd  It  roUi^r  attaGhod'  td  the  app»r^«id#  of  iW* 
P^^.  l^m(  9^%  b^^g  f^teoed  to  thh  ttMtr^  ttm^^wAk  th# 
W^^  «WtiflP  lof.t^ft  iarriag^  but  ^xn|itit  ta  a  <wrt«*»  dtejp»' 
laterally,  and,  by  acting  against  each  other^  t^ni)  fo  i^eiMie'tfail- 

s§r^^  ia^pfd  iiv  >gAM:kK'  din9ct409a»  and  aep«Udatti%t  Atom  ^ich* 
other  by  a  narrow  collar  of  iron^  A  nut  is  fixed  into-ltie  IsUitfom- 
^^?imp«»4mg^^dii^  ^^  tf  Act 'bal^,  gild  aftOtiierinioA^  - 
%i  ^Jdftjttfft^i  ^JA^  to  tk*  *k«lf  end*  Whan  the  bolt  kf 
screwed  i^  \^  plfCe*  ^tb^ifm  nmlUfm  bMij^tparaMl  t»»  Iha 
1;^  MP,,  jmi;  (i^4Atio|l.  fr^  lUs  {Msinion  md^MH^aepafirt^  ilie 
tfdPI»9V:b^  fitm  Ibo  to»  a^lMtetftotet  aG^  cwio^^  pari  df 
the  friction  pccasip5!^  6^  M»  «i#\ipn* 

PHJSIdift.^f  ^S)il^^9f/^^9^i<>^*^Bc».(^t«^  m<Mf^ln  vertical 

V^l^k,  'wds&^9AmX  of  4adi  adfcoL  9«imr  df  tll&  origfiiiil  mail^ 
coaches,  199^^  %^©»Ung  ta  ^&r-  VJdlei^i  pattat,  bi^  perebea^ 
which  allowed  this  motion.  Mr.  Cooke  also  took  out  a  patent 
for  a  similar  invention  in  1 806.  See  our  second  volume,  p.  523. 
Other  patents  have  been  obtained  for  superseding  the  necessity  of 
perches  altogether  hy  Mr.  Elliot  and  Mr.  Houlditcbi  the  former 
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Mf'MriBriisrS^s  fatentfifa  rutw'Moie  of  setting  Hue  Lead, 

ID  1805,  and  tJielatter^hi'lAlZ^  *«erfvol.  iit;  p.  38  and  39,  of  tlii*' 
iMrl^.'  Wbeti^er^ffie  ineffipac^  of  2^.  Vldfler's  niettiod  ofco^- 
stnie^oir  caused  it  to  br^ven  up  In  the  rmU-coaches^^  or.  thQ. 
^bodiless  of  tbe^  roads  i)cn<Jered  It  unnecessary^  Ave  are  aot  pre-^ 
JjIMtid'to  say,  but  we  are  jncHneid  to  thinK  the  latter.  Mr.Eiliojfk 
metlH^  we  tsbnceiye  to  ))e  t)>^  best  wbi^'  has  yet  bean  invented . 
§m  et^ing  the  pi^rpose^  deserib^  in  thiis  specificatioi>Vas  we^ 
ciocioeive  it  to  be  free  from  sont^  objections  which  might  be  prged 
^avQs^Mr.Strace){'s  oiethod.  ,_.  .        • 

^^mm^tammyw  i         ■   .     I'li^^  j  i.  ^  ^     \  ii    |i    i  ^• 

Jt/r.  J6H»jPaiEii»BYVPo/^ff^yor  i4C€^  Mide  oj  setting  tlue  l^ai- 
J[ii!^(irro<iin^  th  S(MU  iMto  white  l^ead^    Dated  January  ISOgt,. 
-r-Re^t.  of  Arts,  Ita.  $5>  St^^ond  Series. 

In  Mri  ^bn«dey*s  process  the  lead  is  set  up  In  stacks,  which  maf  ^ 
1)0  0b9)pQ^d  of  seven  or  any  other  number  of  beds  of  dnng  t>r . 
hark*  *Fir^  a  i^^^r  of  dnng  or  bark  is  laid,  ^nd  smaU  ojpen  pots 
cyn^iDiog  H^  acid  are  inverted  in  rows  upon  tt ;  over  these  ia 
l^iid  it^PtpripS  of  perforated  boards  td  support  the  n^sof  ^/ue  lead. 
Plaalea^laid  on  edge  around  these  rdls,  aod  across  them  if  i^eces^ 
if;ry>  anpportanothef  fkv)#^,  uppuwl^ 
or  bark  is  put,  and  so  on  to  the  required  heigbt.' 
fSrJ^tj^i^  means  the  Uue  le^  is.xou&n^,  not  mtke  potsthrai-. 
•elyesj;  ^nm^which  in  the  common  mode  \t  is  extracted  with  dilfi-. ' 
ot^ty^  bi^  \^  a  kind  of  chamber  filled,  v^th  the  vapour  of  the 
aici(}>  $ind  when  the  stack  is  taken  down,  the^rolls^re  e^yoHtied^ 
off.ip^fthf^tany  dust  flying  about,  especially  if  a  Vtttkhiidsitaria 
^nkM  oyer  them. /    i  *  l..  ( 

The  several  chambers  may  be  n^ade  to  communicate  with  eaeh- 
other  by'a  flap  being  rdn-  through  the  upper  beds  ^  and  thus  the 
tj^iB^peiralUire  of  the  beds  n^ay  be  asoertaihed  by  letting  down:  n' 
thermoweter.v  :        ••  ^  ^         ;    * 

To  prev^U  the  tipper  beds  of  dung  or  bark  from  dnlini^iiitd' 
thelo^ex  pots,  the  joinings  of  the  flooring  upon  which  th^  are^ 
laid  are  secured  by  thin  slifM  of  wood  l>diiig  laid  oyer  theiri. 

Not  only  pots  of  less  value  aie  required  in  thiflimethod,  but  the 
hre^U^age  is  considecably  less  5  and  nsueh  more  lead  cs^i  $e  set  up 
in^  these  beds  than  in  old  oi^es  of  the  same  size.  .      >     ^      - 

OhservaHomf.-^W^  Consider  this  method  of  making  white  lekd 
fs  a  very  considerable^  improvement  in  the  art  i  and  recomoriend''^ 
its  adoption  ta  the  manufacture  of  verdigris^  in  which  it  wov^! 
EU>  doubt  bQ  attfajded  with  equally  beneficial  consequences.  •        ,  ' 
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JWr.  Masses*  J  Patent/or  nn  improved  Cod  for  draping  off  Jj^ 
tjuors.     Dated  September  ISOS.-^Rep^tofi/   of  Arts,  ^o\S$^ 


Second  Series* 


When  we  inform  our  readers  tlyat  tbe  -spedfib^tion  bf  thif^ 
patent  cock  is  accoofipanied  by  fifteen  separate  figor^i-wqEi^ttf)^^^ 
prehendthat  they  will  excuse  us  for  not  entering  into  anf  miiftttflf 
d<hcriptioa  of  it  withoiU  the  assistaiioe  of  the  ^gores,  i»it  refer*'  ^ 
ring  to  the  above  place  for  (he  ptrticulart.oiV  the  appamtuis.    W0^ 
ibajl,  therefore,  only  observe,  generaJlyj,  that  this  cock  ^kmsistft 
of  three  separate  valves>  which  may  be  used  eirfa^  togetheir^  et 
siog^y;  as  the  maker  or  t)urcfaaser  may  think  proper ,  each  «# 
these  1$  so  constructed  that  the  liquor  may  have  a  tendency  to  clom . 
it.    It  is  t^o  attended  wilh  a  suitable  apparatus  for  ^xing  itt» 
the  l^rrel.    And  both  are  constituted  of  ^  coipbtnation  of  «tutiiii|^ 
^yeg,' levers,  sprii^s^  collars,  rods,  staples,  hooks,  bars,  pbtes/ 
siiiii^  fictews^  and  cranks.    By  a  particular  contrivance,  the  osef 
of  {be  key  is  rendered  as  necessary  to  take  the  cock  out  of  thii 
b^rr^i.  a»  to  unlock  it  y  and  that  ail  posisible  security  may  be  ipPts 
to^rtbe  contents  of'  the  cask,  the  key  -  is  prevented  from  cdcning 
but  of  tte  coek  e&c^t  when  it  is  locked. 

r.O^«aita^icj99;Wrhe  complicated  nature  of  this  apparatus  will 
render  the r fir^  ^itpense  of  it  considerably  greater  than  thato^ 
others  of  a  common  construction  ^  at  the  s^n^e"  time  dMt  4h^ 
number  pi  its  parts  will  cause  it  to  be;  more  frequently  OiUt  of 
order:  and  both  will  certainly  operate  against  its  general  adop* 
liQO*  ■■■ 


Mr*  SteersV  Patent  for  a  new  Method,  directed  ly  Machinery^ 
of  using  the  Screw,  iy  tvh^h  its  mechanical  Pawer,  or  Us 
Motion,  U  increased.  Dated  March  IWQ. -^Repertory  of  Jrts, 
No,  84,  Second  Series. 

Tkit  new  method  of  applying  the  mechanical  power  of  tfaa 
screw  may  be  accomplished  by  the  three  following  noiodes^— 1.  By 
the  sc^w  and  nut  being  made  to  revolve  together,  either  in  the 
same  or  in  contraiy  directions.  When  they  are.made  to  revolve 
the  aame  Way,  and  the  one  moves  faster  than  the  other,  an  in- 
cresate  of  power  is  obtained  ;  but  when  they  revolve  in  contrary 
^directions,  an  increase  of  motion  is  the  eiFect.  2.  By  two  screwi 
placed  oppbstte  to  each  other,  and  turned  together j  either  in  th^ 
tsame,  orconlrary  directions,  their  nuts  being  fixed.  3.  By  the 
fuits  icToMag  together^  tht  screws  being  fir&ed.    These  eiiecti 
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IPMr   Jlfr.  Siem's  Patent  for^  d  lieiv  Method  of  using  tlie  Scrtt». 

may  be  obtaitied  l^  yW0m  iii»4es  mdt-  combinations  of  ma'* 
tsbinery  :  tlie  following  is  that  described  by  the  patentee. 

Tw<>  wbeelsjt  one  of -which  is  fixed  to  the  uttt  and  the  otheif 
fif  1^^  scivws',  haVe'eqJual  d[iaiueters,  and  are  turned  by  the  sam^ 
jSrttdri^  Oh^df*ttfwe  has' one'tbotli  more  than  the  other  j  atid 
viqjiposing  t3ne  of  the  nuts  to  have  101  teeth^  and  the  other  100} 
^^l^ittt  iheibmf^  \m  iribd^okfe  rek^hition;  \Ssq  latter  wil(  hdve 
■nnum^tiiilw.<l  miew  and^  the  hoftidf^ddy  part  of  anotter;  atkig 
Ifpiweteevthv  strew-  wiii  baKr^r  mttS!^  one  hundredth  p»rt  of  tlS€ 
ikitmcct ^is\fmma  vwd  of: its thi^Ms^  ati^the  incre^ser of  po\<flH^ 
Hiibitdined^w^'beriii^^  isB«^^^  100^ td  I;;  ^in,  if  aodfhel-  ntiS 
Ivd^Msrvw^  sevokte  imoid  a;  |tit»  in  the  cettt^e  eH  the  uppe^  part  df 
Ab  .fitftner  acn»#^  andtifthi^mit  and' sciew  support  t>^<$»^HM!» 
1|iil;kl€eand{l01ptMttttssp8Ctivdf  ^wh^  those^^^^  bg^tM 

MUei  iMnmv  ti»  imt  wiH  deactonii  throogh:  a  spttee  equbk  to^^ 
^m^iiiKlraitfaiiaiid  first  part  of  tlM^  di^lHft^beewM»1tt&  t&iea^l^ 
f^jAMf^sa^wibir^idi  revdiution  <^^tho  ntft.  This  turniil^  iff' ^ 
two  firslnn^nttoned  vrlHsd^uhem^iiartAis^eflfiftsr  c/ixMirfg^hittwsik 
tberoiier  bus^dtbparty  amdtiie  tn>tiing(<»l^fte  fm»  laift'*^vM»itibtkfitl 
i»)fcmciU,  tJie*  e&ot.  of  loWodng^  die  tSdtitte^ime*  hnndk^thiad^i 
ItartpM  of  4hfl^disteB^rbetwiel»n  tlf^thl«fads»o^  tii^  gci^HT;'  <55^i 
Mieody^  wfaeb^tbe%iidieds  a«^rttiYn<A^^h(^^  iMiRf 

by  the  same  pmion,  the^ea^Mst  vv^lii  b(ii ttiatiot^  tMwg  tiid  tip^ 
end  of  the  screw  the  ten  thousadd'one  hundredth  part  of  the  dis« 
ttoK»bfltween  tDv^oo^  its  tfama^s^v  a^U:  ttio  i^reM^ii^i^'pO^^ 
iHtl^d'  by  thiarmbde^  dP  aj^icmiittiWii^b^  ill  tb^  rsrt^^tftf 
tbteiwotd  ewe^hradrede  tb  ones.  WbMfim)  iiM!i«MR$n»f 'v^iMfil^i^^ 
the  scnair  is  the  dD^cct^tb  bdatttriAediian  ^ff^tiSiMMs4/^^flA 
JH^I^  isaosea  tfad  tAiiroiBist^mi«tionc«l^  AiPtMeIr  to  ii\m  llF^dtimfHy 
ditections;  the  screw  and  nut  then  move  in  opposition  to  ^im' 
other^  and  the  end  of  the  former  rises  with  an  increased  vdocity*  ^ 

Wlien  the  two  screws",  \\iiththetf  nuts;  are 'placeS^cJpp^^ 
each  other,  and  put.  in  naoUbn  by:^fpachinefy*asr  ^Jhjy^,.  if  ^bej^ 
move  in  die  same  circidat'directioh,  one'striBW^wiJI  a^'^ce-  and 
the^  otb^r'retredej  and'!tHe  same  wifh  jthe'nuis'if  thjej^'lJeip^ 
motion^:  but  asT^tite  nibtldn' of 'one  oFtheffi  wilrK^^ 
that  of  the  other,  the  distance  between  tteni  witrbe  gntdifarty^di* 
Iliintfbe4>  iutd  aii>l&cfeikse  of^ powfef  'obtai^ic4ti>B»'Ugf«riyj 

0^*erwR^«^;—Mri. William  Hohti^r  Qtrbli^bc^^^nfietbniy>f  tfil^ 
ei»asi»gftheiy)wer<  of^^-9dfei^  in'thcfrm}i)sb{d[i(krai^ 
ioi  17^1.    Thris  consisted  in  makitiigvad^lii£e^screir,'wi^  tli^' 
tbfeaia  of  onft^-ead 'fitieri  than  those'c^tb*  other,  wo*  tn>tW9 
note):  pile  -  of  ^  wMch  wiiWixttiand  thet>tlier  nEMfreabfo;    Tfcirmiia 
weron  caused .  t^: '^  ap^oach '  eachh  other -by  ^  tbe»  scf«W'  bsk^ 
raited  tin  fthe  lax&i  nut'  'byi;fBeaiis'  "of ^  tb^^  co^sertlNreadiCbafi^tbe 
iw^?i^blet«fiit  wa84arM?ed<>«ithjR^erei!tr! J  .alift<tto  igow^  wM'ivm 
jcreased  proportionally ^o  the  differenced  the«e  motioiuk    Mr« 
5 
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Jfer.  Mt^  Jteadrick  op,  Moss  Hushandryt  20q 

Steers*s  method  considerably  extends  this  principle  of  Mr.  Hiinter 
\  with  respect  to  powei:;  but  the  latter  gentleman's  islnore  simple, 
»ahd  better  adapted  to  naeasure  minuie  spaces. 

Mr.  Peck  obtained  a  premium  from  the  Society  of  Arts  Ibr'a 
screw-machine  for  gaining  pOwer.  Tliis  was  effected  by  causing 
nuts  to  revolve  round  fixed  vertical  screws.  THe  nuts  hM 
pinions  attached  to  them,  anid  were  turned  by  etidless  screws, 
fixed  horizontally,  to  a  platform  which  could  be  easil)^  raised 
or  lowered  at  pleasure.  This  contrivance  was  inferior  in  powier 
to  Mr.  Hunter's;  but  had  the  advantage  of  forming  a:  double 
press  by  working  both  upwards  and  downwards  alternately  ;  thiis, 
while  a  portion  of  materials,  which' had  been  Sufficiently  pressed, 
were  relieved  for  the  purpose  of  being  taken  out,  another  portion 
received  the  action  of  the  press,  by  whrch  means  a  considerable 
saving  of  time  was  obtained,  which  would,  perhaps,  be  greater 
than  that  effected  by  an  increase  of  niotion  in  the  present  ih- 
stancer  bat  where  a  great  pre^^ure  is  the  soliJ  ohjeet,  it  "vt'iH  be 
better  accomplished  by  Mr.  Steers's  invention  than  by  ^ny  othbr 
method  with  which  we  are  acquainted. 


AGRICULTURE. 


.  On  Moss  Huslandry,    By  the  Rev.  Mr.  HEADRtcK,  ^  Dwiickin, 
near  Forfar. — Farmer*sMag.  No:  39.  * 

This  communication  contains  ^-emarl^s  on  the  conversion /3f 
moss  into  manure,  and  th^conversion  of  it  int9  soil,  The  writer 
states,  that  the  method  of  mixing.  raos#  with  dung  has  been  par- 
tially practised  in  Scotland  from  time  imnaemorial,  and  he  tliiuks 
that  if  the  foul  water  which  runs  frpna  great  towns  were  collected 
in  reservoirs,  and  made  to  act  upon  moss^  a  prodigious  quantjty 
of  valuable  manure  might  be  procured.,  An  instance  is  detailed 
of  this  practice  on  a  small  scale  Jjy  Mr.  Reid,  of  Ratho,  who  col- 
lects all  the  foul  water  which  issues  from  his. premises  into  a  re- 
servoir, where  it  is  either  mix^d  with, moss,  scourings  of  ditches, 
&c.  or  is  carried  out  and  sprinkled  upon  the  land  from  a  large  c^sk 
fixed  on  a  cart  in  a  similar  way  to  that  by  which  the  roads  are  wa- 
tered in  the  vicinity  of  London  5  and  the  result  has  been,,  that  he 
has  by  these  means  brought  into  cultivation  a  considerable  extent 
of  waste  land  from  his  own  resources,  instead  of  bringing  dung 
from  Edinburgh  at  a  vast  expense.  The  chief  point,  however,  to 
which  the  attention  of  the  reader  is  directed,  is  a  method  of  cpn- 
verting  moss  into  manure  without  any  mixture  of  lime  or  dupg, 
or  any  extraneous  substance  j  and  this  method  is  given  according  to 
the  practice  of  Mr.  Mylne  on  his  farm,  pear  Paisley.  The  %ld 
which  was  the  subject  of  the  experiment  contained  about  twenty 
acres,  and  was  a  most  sterile  and  intractable  soil  5  parts  of  i^had 

>io.  19. — VOL.  y.  B  «  ■ 
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been  Hiuedj^  fijtc^§gj,an^„ih^  cropped  with  pats  till  wj  pm 
lo tiger  relumed  tbeieeiij\pait5^  of^i^  campd  pushes  and  stunted 

and  much  l§bf^urh;at4^ep/ernp^9)r^4  tQ.repilerit  dry;  by  mal{.ipg 
^opeti  and  qoyereAd;:^!!;^  :^  at  tJ^  jjpttt^'^d  c^  tb^  l^ejd  ^QUf,^D 
apre  was  i^vjfted  with^fn§>s$^  l^.^^'J'^a^  rc^JucCj  tbb  ,^j^ 
I  cultivatiouu  a^v^y  Jafge  ilppe,  ^r^in  wa^I^^de  ^loiig  k?  bo^^ffX 
,  with  the  soiii^,lfLndfr  ^d  \^ith^^tjbieji^os8  tfirp^wn  qiit  of  tbjs^d^^in 
^  c>i|3tniments  ,jCp^ipencei,^.,^  w^  a/long'rid^ej  ai>^  part 

,of  it  niiKed  WfUi  d)i^.iU/vii^iQU&  RroB9rt*\9i?^;^  .part  of  >t,w)th  ^me, 
[  and  a  lirgje  pqrtipp  rjer^aioe|fi|w^Vput  a^y  o^jitur^  w|i^tever.  .  A» 
^  it  was  fearedj-fiat  t|ie  l|^e.'|pig)itjjepdef  the^,roo** 
.  til  it  I  nt^ans ,  gount^racji  i^s  .ci?co;pppsi  ti^nl .  w^ejr,  w^  aeneatemy 
^  ihrowu  ;ipan  the  beap«  ^^dpolgs  tluu^,^j^wn,.h.^re  aqg  thc^rj^Jla 
,  open  a  cc>nip(iimi<?atl9n  jvjt}*  tl^e,fnterif^j^  p^ts,  .^pq.tjticj,  wholly  as 
.  turned  more  tli^o  (^q9i.\v^tpr  belt^j^p^^^ 
.  opcratioa.^  A  field  jcl«a^  .f4llQwj^d^Yaj(^)qlio§ep  for  tJj;ie.  aj^^ca- 
lion,  aiwi  jpart  of  it  maniy"^dwi4v,dy^.,(|;ofpJpais^^  ^9v4^* 

pense  of  four  pounds  per* acre,  the  remainder  being  dressed  with 
:  the  thr<%diffisneiit.kiiKk.Qf  compost  from  the  drain,,  and  the  .best 
judges  could  not  perceive  any  difference  in  the  appearance  of  the 
crops  corresponding  t,p  the  Aiffetjunl  !k^ds  of  manure  >  and  what 
wag  least  expected  was,  ^*:  that >^  the  crop  which  had  got  only 
.  chopped  i\pd  walorpd.$3los«,  without  either  d«ilg  or  lone,  was  folljr 
as  good  as^y:Qf,the^r)e,ft.;v._  .  ...  .-    ..^>.  .  .,.;.. 
Ilk  stated  tp  have  been  found,  a  great  icpprcnrement  tn  thecon* 
^'  Tfersioti  of  nipss  into  manure  V^^fro^t  adcfition,  to  lay  butlh^lrnosi 
"*  at  t!ie  depth'  of  a'^adeoh  soniedry  cbhtiguodis  grouiKiVsinceirbf 
exposure  to  the  air  and  naoisture  from'  the  heavens,  rt-soon  !Je- 
'  comi-s  britde,  and  moulders,  down  into  a  friable  substance;  ibd 
;  the  process  r$ay  be  hastenecT^y  the  occasional  use  6f  thre'pfef^h^ 
".  to  cut  andmangle  it  iri  various  direfctions :  when  it  begins  to  ^fo« 
duce  chickweed  in  abundance  it  is  judged  fit  foi"  Use,  and  niaj^'be 
advantag^usly  mixed  with  litne  or  dilng,  andwiU  alsi^  be  -fdlind 
excellent  manute  without  the  adniixture  of  either.  '  Mr.  Stirling, 

*  of  Carsbank,\  is  iaid  to  have'  adopted'  this  ntethod  with  sticc^ss^ 

*  on  what  is  ralled'/iV/ or  cold-bottomed  land. 

The  kind  of  nrioss  which  lias  been  tlie  subject  of  thes^  expfri* 
'  meets  is  terinetf'by  Lirin6  sj^hagnim  pckustre  j  but  as  mosses  vkry 
^  as  much  as  soils,  it  is  recommended  to  triake  similar  experimentr 

with  tho.'je  of  different  species. 
^        With  respect  to  the  coni^rmn  t^f^mos'i  into  s(M,  a  reffereticife  is 

made  to  an  essay  iti  a  volume  of  the^Commuhications  to  the  Bdard 

*  of  Agriculture,  published  before  the'commencemeijt  of  our  la- 
f   hours  -J  but  .the  present  papeir  is  confined  to  the  practice  of  Mr. 

Pitlow,  at  his  ftnri  of  Deans^  near  Bathgate,  who  has  succ^e^ 
in  converting  info  very  fertile  soil  a  considerable  portion  of  rabss, 
without  the  application  of  lime  or  dung,  or  any  manureAvhateter^ 
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though  his  moss  land  appearei^  to  be  one  of  the  worst  that  could 
be  selected  for  the  purpoM,~sij3C&  its..suiface  was  occupied  with 
coarse  grass  and  heathy  and  various  species  of  lichens^  ^s  well  as 
tb^  ^Juigrmfik^atu^e;^  Tjie  first  operation  was  to  dfg>  a  longf  de«pk 
draiu,  to  discharge  the  water  from  the^  outlet  of  this  moss  |  drains 
were.  thefVWad^_betwe^n  tlie  moss  and  the  solid  land  on  each  side, 
as  weU  as  through,  the  centre,  arid  Ae  wnole  was  afterwards  fn^,. 
t^rsected  SQ  as  tp  dmiie  it  intp  square'  portidns  of  eight  or  "ten* 
acres,  eadb^.  *  Tg;-i6us '  niettiods  were*  adopted  to^'render '  it'  fit  for' 
cjtiltijVfitipn,  such  as  paring  and  bufriiYig,*  ridgifig  *up  witK  the  spade, ' 
&^.  but  without  effect :'  Uii^  plan  at  last  adopted  was  to  trench  the" 
tposSjfp  the  depth  o^frbm 'two  fo  tWreefeet,^  by  which  nieans^ the 
fM^rpijts  woolly  stiiF,  with"  the  heath 'and  coai;se  herbage,  were' 
tarf).^ii  to  the  boitom,  while  a  more  dense  and'icdmpacit'  species  of 
P?Ml^^'^^  obtained  to  form  a  soil  iipon  th*e  surface  5  this  trench ing^ 
\^as  e  X ec Li ted ,  i p  regofa r  Kp  i  1 3  61:  courses,  f roni  'one  raaih  drai n  to^ 
anpthcr,  and  the  bpttoni  of  each  shovelled  and  smoothed^  to  pre-' 
Jir!bnt,i:he,stagnat[t>n  of  wnterj  ancl  ihe 'turf  was  regularly  arranged. 
VfijLh  the  itops  dowiiwartls.  The  surface  thus  obtained  soon  ac-. 
qpired  .rijrt^iljr  from  the  action  of  air  arid  moisture,  and- thfe  dis- 
Qi;gaii^at;Qnwa§. hastened  by  fro      and  as  soon  as  it  had  acquired 

Sl^eiei^titfj^iacit^^io  beap  the  ti'ead  of  cattl^,  a  light  plough  waa 
_ploy;e^Jp  C^'nge  the*  exposed  surface. '   As  soon  as  chickweed 
a^ggear^p^,  gca«&-se^s  were  so\vn  without  any  cord  crop  5  and  a» 
npVi^^iOr  wa^j'jfuiTows  are  seen  bri  the  surface,  the  concealed 
,  dj^nf,  ,%)i;lfl£!^rfi^  purpo  exhibits  th^ 

apppairan^^cjL  a^  smc^^^  .The  success  of  this  expefioaept^ 

ipp^uee4  IS^J^  ritj^^^  reclaiming  moss  lands  afler  th4 

•ame  manner  for.  coin!  cpps  as  well  aS'  for  ^rassi  arid  the' r^siilt^^  ar^' 
btot^d;tpl\av€^l?^enc(^  ., '    *  '      '     '^'; '  ' 

.'  Olsftrvatiffns,' — Tht  plan  of  using  moss  as  a  manure,  without 
any  mlxiure  of  other  dung  or  of  Unie,  but  by  the  siiiiple  prepaV 
rjltipn  df^t^rpipgj^'  It  for  t^ejBake  of  exposure  to  the  atmosphere,  isj 
neithei:  a  liew  discp^ery,  nor  is  the  practice  confined  to  the  n6rtl)er^ 
part  oF  Britain  j  *  but  as  it  is^nOt  universally  known,  the  ^bmulga- 
tioi^  (^  it  through  the  Farme?s  Magazine  maybe  pr-pductiy0iof 
puWrc;  ut^Uy,       ?  . 

.  ip^e^  niod^  of  reclaiming  moss  land,  bjr  inverting  the  sods  after 
cutting  thtem  up  at  two  of  thjriee  feef  in  depth,  is  (we  believe )J 
i^w  m^e  public  fpr  the  first  jti me,  and  mefits  the  (jonsrd'eriatipn 
of  tho^  ^bp  have  such  lands  to  bring  into  cultivation.  Tt  appeanr 
to  us,  that  it  would' Be  more  judicious  to  dividie  the  land  W  be 
rechmned^nto  oblongs  insteadof  squares,  as  by 4h*ftmOTgW8  wry  , 
porf^n  wo^ld  be  nearer  a  drain  than  the  centre  part  of  a  square  1 
the  size  of  &e  dlvisfonfe'  itiustbe  imma\eria1,  but  the/^fehonAl  ra* 
ijier  te  top  imall  than  too,  large. .  '. 
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On  the  tnutUiiy  of  smearing  Sheep.    By  A.  S. — Tanner's  Mag* 

AV38. 

This  writer  states,  that  he  ppssesscs  a  sheep-farm  in  a  very 
hig}i  an4  cold  tract,  and  has  made  many  experiments  on  salving 
or  snjearing  sheep  with  various  kinds  of  unguents,  and  that  he 
has  satisfied  himself  t}iat  th^  practice  of  smearing  is  useless  even 
ih  very  high  plimates.  In  order  to  prove  this,  he  purchased  twQ 
score  of  Cheviot  sheep,  whig^  had  beep  smeared  in  former  years,' 
and  jfiese  he  did  not  smear,  notwithstanding ^the  damour  of  his 
neig{ibours,  who  predicted  a^  a  consequence  the  ruin  of  theif 
ilocks,  as'well  as  his  own,  from. the  scab  5  the  wethers,  howeverj> 
Wpre  every  one  alive  the  succeeding  sumrrter  and  in  good  health, 
and  their  wool  in  most  excellent  order,  although  a  more  severe 
winter  had  been  seldom  experienced.  But,  itistead  of  smearing^ 
with  any  kind  of  unguent,  he  rubbed  them  over  with  tobacco-^ 
Walter,  which  was  easily  done  apd  at  a  small  expebfJe,  and  which 
Effectually  destroys  all  vermin  that  affect  sheep-  AH  the  usual 
arguments  in  favour  of  the  practice  are  then  cpmbated  with  sue-' 
^ess,  and  the  decisio^V  of  Mr.  Luccock  is  quoted  from  liis  Essay 
On  Wool  in  support  of  tjiis  opinion,  who  holds  that  ''/xi^nen.woor 
is  affe'dt^d  by  the  filthy  custom  of  smearing,  the  pile  is  "less  ca- 
pable of  acquiring  the  softer  and  mpre  delicate  tints;  Svhich  it  i4 
oft^n'  desirable  tp  communicate  to  the  different  articles  of  the' 
woplten  manufacture  j  and  that  in  ^he  Subsequent  processes  tJiis; 
Althy  staple  produces  much  greater*  inconvenience,  and  is  subject' 
fo  taibre'c^onsiderable  waste,  than  the  purer  pile:**       '1 

A  subsequent  paper  by  the  same  writer  expressed  his  ronviction* 
qf  the  trutji  of  tli^s^  positions  from  two  years  more  experience, 
and  asserts,  that  dressing  >vith  tobacfco  liquor  is  niore  effectual  for 
destroying  ticks  than  dressing  with  oil,  as  wejl  as  being  cheaper,* 
tlie'  latter  costing  t|iree-peiKe  for  each  sheep,  while  the  former 
ifeay  be  applied  at  ah  expense  of  only  four-pence  for  a  scorQ.         ^ 

' Olservdtions.^lLhe^  experiments  evidently  shew,  th^t  tb« 
disgusting  custom  of  smearing  the  flocks  which  are  fed  on  fh& 
Eign'  mountains  of  the  north,  is  by  no  means  necessary'  to  the 
Bealth  of  the  animal)  and  wtieh  Mr.'Luccock's  accuracy  and  ex-' 

eriehce  4s  a  rpaniifacturer  is  allowed  its  due  weight,  his  opinioii 
SS"  to  the  effect  upon  the  wool  may  be  regard^  as  decisive. 

f"""  '    '      '""  '   '     '     I         'I       '     ■■>■■'.   ■  '    "  I 

.  !  ,  0«  piakim  M^^^f^'     %  M.  p. — Farmer* s,  Mag.  No.  38, 

After  noticing  and  censuring  a  mode  of  making  butter  whieh* 
yras  given  two  years  since  in.  the  Magazine,  and  noticed  in  thf 
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flrtrd  voltime  bf^  this  work,  page  l;iO,'the'  writer  proceeds  te  de-  * 
icribe  the  method  ghe  pursues.     It  is  stated;  that' the  cows  (from  * 
t^n  to  twelve  in  number)  are  milked  at  eight  in  the  morning,  and 
at  the  same  hour  in  the  evening  ;  and  each  cow*s  milk,  or  that  of 
two  tofffetherj  is  seithed  (set)  in  a  wooden  bowl  as  soon  as  milked, 
and  placed  upon  wooden  shelves  in  the  dairy,  where  the  evening'*  * 
njilk  rerrtaips  34  hours/  and  the  morning's  22  hours,  when  the  ' 
cJ«anl  is  'Skimmed  ofF^  and  the  milk  afterwards  made  into  cheese,  ; 
which  sells  from  six  to  seven  shillings  per  stone.*   The  butter  1»  * 
cjiurded  once  in  the  week,  and  the  cUurn  is  £lled  with  boiling . 
water,  and  worked  for  a   short  time  on  the  day  preceding  the 
-cbuming.    Wh^n  the  {)utter  is  ink^a  put  of  the  churn   it  i«^ 
worked  till  pe|iectly  fre^  frocft  .milk;  ia  a  clean   vessel  among 
spring- water,  and  is  then  weighed,  ^d  for  every  st<)ne  ten  outicjes 
of  salt  are  taken  and  mixed  with  it^  though  in  May  and  Tune' on©., 
Cj^nce  more  of  salt  is  required,  and  after  the  month  of  August^, 
one  ounce  less  than  this  quantity  3  the  salting  process  is  carefullr) 
perforn^ed  with  the  hand,  as  the  perfect  incorporation  of  it  witit. 
the  butter  is  hdd  to  be  essential,  for  the  preservation  of  the  latter^ ^ 
When  thus,  salted,  the  butter  is  put  down  into  a  clean  kh,  an4j 
covered  over  with  a  handful  of  salt,  till  the  produce  of  the  sucr. 
oeeding   week  is  added  to  by  being  closely  pressed  down,  and* 
epvered   with  salt  as  befofe.  '  Salt-petre  is  never  used  by  thi^. 
writer. 


•  XyiservaHons. — As  this  method  of  preserving  butter  challenges  * 
a  comparison  with  that  which  apj)eared  in  a  former  Magazine, ' 
we  should  shrink  from  our  duty  if  we  did  not  give  the  preferenpe 
to  the  mode  described  in  this  communication  j  for  the  quantity  o^ 
s^lt  here  iised,  is  sufficient  to  keep  the  butter  sweet  for  a  year,^ 
within  which  time  it  is  generally  used,  and  at  the  same  "tin>d 
^oes  not  give  it  that  very  pungent  and  unpleasant  taste  which  is* 
toQ  oftfen  found  in  the  butter  inaported  from  Ireland. 

jiiHttvPianforsomngTurnips*-^Farmer'sMag.Na,3S. 

The  method  described  in  this  coninaunication  having  "beei^, 
found  to  answer  on  a  small  scale,  it  is  communicated  to  the  pub- . 
lie,  because  thought  deserving  of  a  further  trial.  The  writer  tool^. 
a  pound  of  turnip-seed,  and  mixed  it  among  two  poutids  of  conri-' 
mon  tar,  stirring  tlie  mass  till  all  the  seed  aj^ared  re^larlf 
mixed  with  it  5  the  mixture  was  then  put  into  a  watering  pan,  all 
the  holes  bieing  covered,  except  one  niade  large  enough  to  allow 
a  seed  covei'ed  with  tar,  tp  run  out  j  the  seed  was  in  this  manner 
dropped  into  a  drill  and  covered  with  a  light  roller :  the  day  being 
^urarm,  the  tar  ran  freely,  and  the  seed  came  up  more  regularly 
, ^axi  if  sowti  by  any  machine  whatever.    The  peculiar  advantages' 
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w'^b^ta^  pr^V,io>is  tq  fQp^ittfpg  jtto,  the  gfouotf^i  "^JTJ^Wj 
njs^,  pf  jth^  4i6^c;viiU«s,Qf  f-ai^jp  ppp^of  .turni|:j9  ipdryyi^bi^l 


Ikscripiion   of  n  new  M&de  of  yoking  Horses  m  a   l-breshing ' 
Machine.    'By  M\  lil^Fahner^  Mag.  iVb.  38.  ' "  ^ 

Tb^8  method  (whiclij  cannot  be  so  well  explained  without  a 
referen<;e-,to  the  plate  whjca  accompanies  the  descriptioo)  con- 
sis^^-in,  making,^  lihe  shafts  by  wHijih  the  horses  draw  in  a  turved 
£^.00.  to  coipcide  with  t^  p^th  in  Vtich  tlie  horses  walk  j  and  bj| 
usiiiff  traces  jifee  tlipse  of  a  staee-cpach ,  alii  ^t  d  i  o  i  he  ra  c  I  us  i  jr  bea  lu  * 
1i^il<3i  ,ppj|ject's  fro  'horiie- wheels  the  inner 

trace  l^j^ffsomjewhat  shorie^  t^n'^the, c  .  er  one ;  and  these  tracei 
are  so  mar^^gediijr being bept  rouq4  twp  y  ;  ky-w heels j  that  the  two 
Hordes,  supposed  to 'be  em^  ..:  I  to  the  same  trace  o^^ 

the  hear  sirfe,  and  Id  'the  same  'trace  on  tiie  o^' side';  and  this  ij^ 
.  i^tated  to  produce  a  niore  regular  and  eqnnble  motion  of  the  ma*'*^ 
chinerjp  a^d^ako  that^ach  hor^eTjasTii^  s^fre_of  thf  dr^pght^ 

•I  much  a§r  whenjroteii,  a^^ 

.  Ohf^^afions„^'^It  is  certaiijly  desirable^  when  two.  horses  firp 
employed  as vtne.m^  of  machinery,  that  each  s ho ula 

t^keKs  proper, share  of  the  draughty  aiid  m  the  proposed  methb^ 
otypkxn^  tfeepi  4hat  will,  be  the  case  while  they  both  continue  itv 
motion  I;  but  if , one  stops  wjth out  the  other  from  any  cause,  a  de-' 
rangement  of  the  whole  system  is  produced,  because  the  trpcea' 
are  not  fastei»^,  to  tfae^  macbioe*  but  only  rolled  rounds  pulWy,. 
that  the  power  of  one  •  horse  may  counteract  the  power  of  the 
otherj  So  that;  when  one  powqr  is  taken  away'^  Ihe-rt^mdiV^iag 
power  is  without  control.  Thc^^gh  this,  reasoning  may,  smoi 
very  confused,  and  be  almost  unintelligibie,  yei  \i  wiB  apbj^r^ 
very  clear  and  satisfactory,  from  a^i  examinatioti  of*  tfie  ^lawp'ui 
the  originaj  publication. 


Noikes  as  to  Li^em.    By  A.  S.^^Farmer's  Mag.  No.  Sa. 

It  is  stated,  that  ip  a  garde^^  at  L^une^tjon  neaf:  Edin^i^gb^  a^ 
plat  was  sown  with  lucernapd  red  clover  s^e^^  if>  altje^iif}|frdrnl3» 
in  the  beginning  of  May  18P7  j  and  as  there  was  no  cogj  ^"^^R* 
the  plants  qf  both  flowered  and  were  cut  down  that  seiason*^  Oo  tb^ 
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23d  of  May  in  the  succieeding  spriiig,  tbe  lucern  was  fit  for  cut- 
tings being  eighteen  inches  high/  while"  the  plants  of  red  clover 
were  iipt  more  th§n  six  inches,  ^^^  (j^p , the  l6t^  of  ApriLlSC^,  4be 
^young'shoots  of^ lucern  were sixfeeri  iricBes^.ani^&bse  oif  i1ie'cIo« 
ver  hoi  exceeding  one  inch,    TKe^cl6ver*ana  the  lucern  were  both, 
.  AmA.  dttee  tixoes  in*  the  i^ours^  of  the  ■  ^mtner  of  i9BBi  ^ad".  the 
'..clover  was  thought  to  have  beeir  the  larger  crop  on  the  whole, 
;llu>ugb'thelul:eni  was  the  htgbiist  and  the  earliest  Heady ;/ toid  the 
yymtfiT  cobiiiders'tbat'liieern  ;has  this,  peculiar  advantage;  that'  it 
L%^iU  Hoinain  In tht  ground^  and  eYen-increa$(e  Tn  balfciC^  bt^p^'ibr 
■  tl^  space  of  ten  years  at  lea$t>  whik^  x>]i  the  other  hand;  red'X^lo- 
r  vet,  lasts  in  Ihe.  soilonly  two  or  three  years.  *  And' lucern  irite- 
,«erted.to<be  wc^il  woHb  tfyu^^by  the  fflrmei^  in  any  smaillpaadiick 
,'ji£.deep  loiql,  safid,  or  gitiitelj/near  his'hoase,  for  soHing"  hdrses^ 
^cattle,  and  hogs,  or  as  an  early  feed  iox  ewes  and  lambs. 


Olservdtwni.'^-^Thh'verj'use£\i\  plant  is'niucfi^lcss  gehe^aDy 
knQwn  than  its  merits  deserve^  and  every,  attempt  to.  diifinse  a 
IsinoWledg^of  its  usefulness  is'^enVided  to' approbation^  Perhaps- we 

.'cannot  recommend  It  in  stronger  terms' than  by'assunng  our  Tea- 
sers, that  lucern  has  neveV  been' abandoned  in  any^district,  into 

^  which  It  has.iieeu  yet  introduced,' biit' has  been  more  and' mord 

"  extehaively  cultivated. 


7  anijinaljleply  to  the  Dishle^f  Quack.  By  B.  ThompsoVj  ftf 
^,, '  Rfii HiK Nolts,;^Agnmltu^^^  No.  il.      '        ^ 

Tjie  CoaUtimi,^ or  united' Ev^mce  of  Bakewell^  Thompson,  wi 

y Cultivator,  in  Defence  ojf  the  Merino  Caus^.    Sy  John  Hunt, 
'  of  Lou^Kt6r6ugk>—JgrK^ 

On  the  Liberality  of  piitfSc  DUcussion,  and  the  lllilerdlity  of  per-' 
sonal  jihuse'y  in  Ansufer  to  Mr.  Thompson,  \By  John  Hixnt, 
of  Loughborough. — Agricultural  Mag.  No,  23. 

\S  *         ....  ... 

.^,    l^H^fs papers  ai^  ajcontinuatipn  of  the  controversy  noticed  in 

the  last  number,  page  76,  and- neither  pleasure  nor  information 
,  willr  be^coUected  from  the  perusal.  The  controversy  is,  w^  leum, 
^.  I^Vf  ,c|f eliding  in  a  moi;^. satisfactory  manner,  than  bytM  pen, 

upon  the  farm  of  Mr.  Wright,  of  Pickworth,  near'Stamford.  Six 
jt.of  ^<|j^ -sort  .of  tl^e.same  age  and  ;sex  are  choseii  for  the^expjeri- 

inent,  and  two  acres  ot>eedff,  in  every  respect  similar,  are  fenced  off 
-i^<>^^apl^^^^^s :  they  wer^all  weighed. in ^live,  separately,  and'^irill 

lie  w^gii^  out  the  same,'*  and  the  iieeces  of  each  be' weighed  and 

Mid, 
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'  0*  the  Encouragement  due  to  our  hprne-grown  If^ool,  OMd,  on  tit 
tVeather.    By  a  Grazier. — ^Agricultural  Mag,  No.  21. 

The  writer,  lam^iting  theexcessive  price  of  fine  cloth ,  appreheiK)s> 
that  if  we  were,  one  and  all,  to  wear  no  woollen  cloth  but  what  is 

*  manufactured  from  the  fleeces  of  bur  own  slieep,  it  -would  have  a 
great  effect  upon  our  trade,  and  tend  to  lower  the  exorbitant  prices 

'  exacted  for  fine  clotbs>  and  in  the  end  prove  bighty  beneficial  to 
the  country  at  large.  He  wishes  it  to  be  considered  as  no  degra- 
-  Nation  of  the  patriotic  landlord^  to  wear  a  coat  manufactured  out 
:  of  English  wool,  and  to  clothe  his  family  and  servants  in  the  same, 
.  sod  set  the  example  to  his  tenantry  of  beibg  satisfiedi  foroldthii%> 
with  the  produce  of  his  own  country. 

The  observations  on  the .  weather  are  extremely  unimportant> 
luid  rather  iuquira  after  than  conimunicate  information. 

'  OUserMtibns. — ^The  reconimfendatioh  of  the  Grazier,  for  ui6 
'  liigher  classes  in  society  to  wear  no  other  woollen  cloth  but  what 
"  is  the  produce  of  our  oWn  country,  woiild  be  productive  of  national 

*  advantage  in  6very  .point  of  view,  if  it  was  attended  tO}  for  it 
would  operate  as  the  itiOst  powerful  of  all  iiiducefnents  to  im- 
prove generally  tlie  quality  of  the  wool,  and  would  render  our 
manufacturers  independent  of  a  foreign  supply  for  the  exercise  of 

'"their  itidustry-  The  example  would  soon  be  followed  by  the 
middle  classes,  and  the  effect  of  fashion  would  briqg  about  a  resvilt 

/  which  could  scarcely  be  hoped  from  legislative  interference.  TTie 
custom  which  has  for  some  years  prevailed  at  Lincoln,'  of  no  Ikdies 
being  admitted  to  the  summer  county  balls,  but  those  ;<vho  are 

*  dressed  in  the  stuff-manufacture  of  the  cduflty,  has  done  haore  to 

*  improve  tlie  woollen  manufacture,  than  all  the  bounties  and  pre- 
miums which  have  ever  been  suggested. 


On  Smut  in  JFheui,  in  Answer  to  T.  JE?.,  and  on  the  suppostd  Pre-^ 

dominance  of  Pasttlre  Land,     By  Cvlt.ivatoR  Mioblesexi- 

Ejf SIS. --^Agricuiiural  Afag,  JVb.  21. 
On  the  Diseases  of  JVheat,  in  Answer  to  Cultivntor  Middlesejpiensis. 

By  T.B,  of  Lidlington,  Bedfordshire.'^ Agricultural  Magaxene, 

No.  22. 
On  the  Disease  of  Corn,  in  Ansu>€r  to  T.  B.     By  OulI'ivatoi. 

MiDDLESKxiENSis. — Agricultural  Mag  No.  23, 
On  the  Diseases  of  Wheat,  ^c.     By  T.  S.  S.-^Farngefi^  Maga* 

xine.  No.  38.  ,i  -  - 

As  all  these  communicationr.  are  merely  discussions,  without' 
ieading  to  any  practical  conclusion^  they  are  noticed  only  for  th^ 
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Qu&ry  oh  Devonshire  CatiU:'  ""  2ff*  - 

pu^*s6  of  directing  iuth  of  our  readers  to  them  as  have  the  cu-  ' 
ridftity  of  knowing  what  may  be  said  upon  the  subject.    The  thrdb'  [ 
papers  in  the  Agricultural  Magazine  are  purely  controversial  i  (bat  ' 
in  the  Farmer*s  Magazine  is  not  devoid  of  sensible  and  acute  oh* 
servation.  ....  ■       .    -i 

*   '     I'f'l       if.>      nil   II*   IPI  I    I  II       11       J i    fc      l'        I    II    '  II    ■<■    I  mV    ' 

J  '       •  '      .      •   -        _  .  .       .        ?•>::./  .   •  i.-    •;> 

Qwery  on  the  host  Mode  of  sowing  artificial.  Grasses.-    By  Q.  l^.-r-  o 

Agricultural  Ma4f,  No^^l,  I  ..:".•/ 

Ou  the  b^est  Method  ofrmpjig^aTt^fitial  Grasses.    By^  Tno>-r  < 

Agriculiurai  Mag.  No.  22.  ......? 

*As  these  two  paperia'are  'so  intimately  connected  with  each  ^ 
other,  it  was  thought  unnecessary  to  consider  them  separately;  " 
Tbe  aolhof -of 'the  Query  is  infermed^^  that  the  general  methed  of  -. 
cultivating  artificial  grasses  is  to  sow  the  cpm  crop  broad-cast^ 
and^-haj^inga-e^uced'lhe't  earth  to  a  Very  fine  tilrll/to  sow  .tUe 
seeds^  harrowing  them^^nce  over  with  some  light  harrpws ;  but,    ^ 
Tyrp  apprehends  the  culture  in  rows  to  .be  highly  favourable  to 
producing  good  crops  of  qlover^  for  a  crop  of  Lammas  wheat  wis 
driUed*  by -a  hotse-boe  in  roiws  eight  Inches  asunder,  and  the  fol^f;^ 
loWing  April  closer  was  sown  upon  it  broad-cast,  and  harrowed'  in, 
•  aiid  Secame  a  capital  crop  :  preference  is  however 'given  to  a  cr6p  | 
of  spring  wheat,  or  barley,  or  oats,  as  a  covering  tfop  to  clover  * 
over  Lamma.<i  wheat,  asthen  the  field  will  have  been  niore  re-  ; 
cently  stirred ;  and  It  is  reoommc?nded/  if  it  can,  be  accomplished  ^ 
-without  milch  inconvenience;  id  drill  the '8pfin|;  corn :  the  ]quari-  * 
tihr  of  seed  usually  sown  by  this  .dorrespondent  is  tWelve  poiinda  ^ 
of  red  clbyei',  four  pbunds  of  white,  twopdunds'of  trefoil^  and 
four  gilons  of  Tay-grass  to  the  acre.  V     .     .    .      •       •"* 

'Oiservationi.r^lDie   practical    infofmation  contained  in  this 
short  paper  is  funded  on  right  principles^  and  supported  by  ex-  ^    - 
peri&ice' J  and  the  recommendation  may  be  jSllpwed  withoi^^Hn-    ^^ 
ciirring^iij^  risk  bf^'tiftimatfe  ^tfccess,  es^fafly  it  n^xibUs  >^^eda  ^  . 
ai^  carfefiajly  destr0ybd>  wKtte  th*e:  do  vet  plant'  i»7outi|,  ;'  !']^'"' . ,  -  • 

■.,  ,.  y   llPI    uf.ii..^  t  fi.  ..,.   ■i.i.i  u, ^rii    .ill       »r,,< til   w    t     .-^   : 

Qjierif'  m  rDtafonskire   Caiiie^  By    ¥ntMAHLV%Wi.^AgricuUural 
'  Magaxkne,  No.  22,      *  •       •* 

This- gentleman  possesses  a  farm  in  Rent,  which  he  took  into. 
hi«  own  occupation  at  Michaelmas  lasf,  and  hispredilectidn  for 
Devonshire  catHe  inclitied  him-  to  purchase  hi^^cbws  of  that.  . 
breed  j  for  he  had  uniformly  fonnd  in  agricultural  publications  a 
high  ^dharactor  6t  the  Devon  imttle,  not  only  for"  the  exeeHenie 
of  their  beeft  hot  ^so  for  \he  richness  of  tiieir  milk.  Ifhavhig, " 
}MNi^ver;  hten^epresenfed  to  him  thatahls  breed  of  cattle  1$  the' 

hO.   jp.— VOL.  V.  ¥  i^ 
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.:,...  _...!  .- .:..ii--_M,.  ._  ...-  winter  s^^n;  " 

mtention.  W 


cause  we  might  thereby  take  the  subject  out  o£  the  hands  of  $be_ 
eawelpoiakys  tft:diefMagpu(iae  in..vhib)|i  ithas  appeared^  .faat> 
ve  wish  Phtlorum  hadjeDdeavouredtofODqai^r.tbe  douht  by  tiy* 
ing<lM.^'pei^eal>  initead.oi'.Keehi^  .Ais  jn&gmaiaoa.  thrwigl»^- 
the  medium  of  the  pi»ss  i~  &  mi^ditf.endaBtl^  uncertain  as  to  lapse 

«  Mii|bn8l  fexperi^nem. 


*   "'     .a^^.sv^Ti; p?(|cJ:,j()f,tfte  t> 


m 


mu^:  the  whole  expense  i$  sta|^tq.  b^tpj^  3|i|^  >  ^^:!i' 


!  iS  stai^tQ,  b^lgMt  _3^  ^ 
ijity  of  a^es  wag  veiy  great  inconsequence  or  the' depth 

fiaj  wq§^%j  ^s<>^p^^f m>^fi«^  ^»«!r%  pq^»m.<^i..  ^ . . 

pasoeis  to  tne  acre,   which  came  up  very  quickly,  and  was  ao 
ducebut  straw.    The  crop  was  much  laid  in  conse^jue&pe  of  its^ 
'  but  the  grain  was  too  mu6hdid6olaufled;|d-b^  marMtable  ^  9^. 


1 4^riNF<yv#«iff^ 
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ductivenessof  tlies6il.  


^liiiMiatestfkdettii^ttMBka^^ 


HJSbl 


U^op 


b»  iAe  Threshif^gMaddne.  %  R.  H.  /^  i^ive2ott^)^i^^^ 


icnflMl^ 


JgnculiUral  MagaxiTu,  No,  22 

' "TiiBr •  bbjcict of  thispapefr  1» to** refconime^d'a ihttlsfi?^ 

.*ftf^h  tilay  be  had  ^f  a  Mr/ J6nes,  of  fclHnfeWf  Laiie,  Cfei^l 

Eodd6n/at  the  |)rice  of  sixty  "gn^rieas.  ^It  is  '  MSttiJ*  tJftt  wp 
Kot*s  work^t  with  ease,  and  thkt'it  wIll^threih^fbar'^jiJHas'^iiJr 
mtekt  per  hotir,  and  requires  two  men  fed'tWo  Iboy/fof' 4Wfk% 
(and  dear  away  the  suavir,  and  that  it  is  ti6t  liafblCto  be'fiffeqlSfiBy 
out  of  repair. 


No.  23. 

7ij  this  paper  it  is  fecorameiiadd,  as 'a  i^emicfy  dJsJHst  ^fht 
•canty  crops  of  tumip»,  which  are  so  ff^uetitiyse6ii;W^r 
theiseed  as  early  as  the  month  of  April,  inste^td  Tif  tti^,  ^d'^ST 
May  and  in  June,  as  is  generally  dorie ;  and  'tfais^refe(giftijfejftH^ 
tioii  is  given  on  tlie  experieJnce  of  an  old  ferirper  bf  tHe  WrifeA 
kqqttaintadce,  atid  iti  confdhnify  to  the  pf^ttice  6f  j^flfeiS'^ 
irtd  It  is  asserted  that  the  danger  of  the,  plants  rinibijfttHb^ 
hefoi:e  the  wiftter  is  comparatively  trifilng,  and  itat  d  Sfil  ** 
Is  certainly  secured. 

Olservations. — The  suggestions  of  this  writer  ar^  desmiti 
notice  of  experirttental  agilcultnfists,  and  \<re  hope  tBteJJfil 
hiutility  of  the  recTemmwkiatiOn  will  be  ascertaltfiid*  fey  "flfr't 

id  citi^ii  i-i  I  --  -    1  -  -  •  -\  ;  '■'  •'     T--'i  ir       \m'i\miif^hJ»Sim^im 

On  tk  inUnded  Deslructkn  of  WQo<^i>igetm  in  itf^kk^/^ 
hiyittg  Scots  CaUle  iy  Commmion. .  By  a  OovKTkTttdif^r- 
.  •    Jtgnadiurul  Magasdne,  No,'2'6* 

It  m  stated,  that  at  a  i^^fat^mee<ii%  bf  'tfa^WMfegiHifeit^ 
tural  Society  it  was  proposed  to  offer  pftmiams  for  tlied^hie'' 
tfon-bf  'wo6d-«pigeons  j  and  it  -fs  ciiu feiiiiSQ^  '-flftk- Mtfefa' '  iftlii Wfc 
«boold  not  be  precipitately  ciitered.  intp*^^)ec«usB^  ^has^  tH'^lfc^ 
:lil  probability,  destipy  a  vast  quantify 'bf  ih^Mits^jlHo  «e  wrtM» 
of  weedsy  which  trould  be  ihore' aestriictWe  iHin  Uie  mv^gea 
*Afa'thi^'"tftemsd!f«^can*pds!8ibyam^ 

l:he<6btainftte«drteh<^tffe^by^haS^|t^^ta^t^»i^»ia*^^ 
ifiti^cm  i)yiMfigem.tilett  k  -  i^fd-  ib'  tif'Ji<g"bafci  'MuaURMWft 

ff2 


Digitized  by  VjOOQIC 


^^ 


22^  OnOardfnBadidiesi  and^l^tiu^efymaFfi^/Qr:^ 
hy^  Mr.Cok^.of  ^^fcham^M  tlt^  saipe  njeetiog,  and  Colonel 
lCupnij)g|iu^       li^v^  be^ni  pajped  by  Jbim  aa  a  geutleman  jjoi- 
sesied  of  adequate  knowledge,  and  dftrWint^g^^  , 

wood-pig^ns  in  the  countjf'of  N^orfolk  seems  to  have  been  made 
wiflitibt  doe  consideration  f  and  the'  meeting  were  clearly  of  the 
same  opinion,  for  the  proposition  was  not -adopted.  And  with  re- 
fipeet  49  purchasing  Scotch  cattle  t^uronghthe  medium  of  an^agrat, 
ipstead  of  buying  them  of  tlie  dealers  who  bring  them  to  fairs* 
|the  idea  appears  to  have  been  taken  up  rather  with  a  view  of 
bringing  Colonel  Cumiingham  to  tlve  notice  of  the  nieetin^,  than 
^-om  a  consideratioii  of  th^  result  of  such  a  practice,  as  interr 
fering  wilb  the  regular  supply  of  the  established  fairs  and 
markets. 


finike'Fiorinijtrdss,    By  M:  A,  of  Cob  ham,  Surrey. -^yigricuti. 
Mag.  No,  23. 

,  This  paper  owes  its  origin  to  the  very  laborious  productionron 
the  same  subject  by  Dr.  Rich^rdson>  of  the  university  of  DubUni 
which  was  published  in  the  last  volume  of  tlie  Communications 
j:o  the  Board, of  Agriculture,  and  noticed,  in  this  work,  vol.  iv. 
jp.  472.    The  writer  disclaims  any  intention  of  depreciating  tb^ 

food  qualities  of  this  new  grass,  but  wishes  its  utility  for  both 
ry  and  spungy  soils  to  be  ascertained  by  experiments  in  England  : 
Jie  inquires  whether  it  has  been  tried  in  this  country,  upon  what 
soils,  and'  with  success,  what  is  the  mode  of  its  propagation^ 
and  where  it  is  to  be  obtained. 


Observations. — If  this  writer  had  attentively  read  Dr,  Richardr 
son*s  memoir,  before  he  had  sent  his  paper  to  the  Magazine,  be 
lyould  have  discovered  that  many  of  his  queries  were  there  satis- 
factorily answer^  At  tiie  same  time  it  is  not  unreasonable  to 
doubt  ai  to  the  universality  of  the  excellence  of  iiorin  grass. 
Without  distinction,  when  it  jU  j^eitiembered  how  many  disap«> 
po'mtm^nts  have  been  experienced  in  the  last  half  century  from 
grasses  introduced  from  Guinea,  America,  ahd  the  Scotch  High- 
Unds,  with  equally  magnificent  recoramepdations. 


=9«ps 


On  Garden  Radishes ;  and  on  Lettuces,  as  a  Food  for  Swine.     By 
'  a  CL^i^GYVLAii .-^Agricultural  Mag.  Ao.  23. 

Thb  writer  complains  that;  he  cannot  obtain  any  radishes  in  his 
pwn  gard^n^  but  vvhat  are  l^ot  and  fibrous  as  well  as. dwarfish  an^ 
lefomied,'  though  he  has  tried  every  change  of  seed  i\e  has  been. 
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able  to  procure;  f  ud  tiuf  (s^lwire  is  ^ur«bu|»d  to:  theJtoWjof  di9 
gardeil  b^iig  iiac&tiii^di^  to>:)ay>.\vhicii  lie  iias^Rdeairoimd 
to  alter,  Sut  in  vain.  The  jetj- however,  of  the  commiinicatioii  i$ 
to  inform  the  public  that  he  hasied  store-pigs  with  lettuces  for  a 
considerahle  tkne,  and  fo^d  the  piga  itpprov^d  foU  aS'w^U^.Oft 
other  meat :  the  Dutcli  bjcowa  seem(ad  to  biwn  to  be  attended  wid^ 
post  profit  for  this  purpose  5  and  though  he  d^m  not  decide  **  tii«t 
it  wbuki'be  worth  while  ta.grow  }ett:upe&  in  Jhe  field  for  the  pur- 
pose of  feedmg  pig,s^  he  e(tiieritaip9  no  doubt  pt-  the  j^oftt  ij^cmHi^ 
ii)g  'to"tlienr  the  superabundance  of  the  garden*** . 

\   P^jeriya/idiW4,-r'WeqBrtair4y;^  with  the  revevend 

author^  diat  It  is  more  advantageous  to  give.the  kttuces,  which 
iare  not  wanted  ifor  the  tabl^,  (o  8t4>re*pig6y  than  to  throw  them 
to  the  d^nghiU  j  apd  we  doubt  not  bvk  that  every  poor  man,  who 
|)oss6$ses  a  j^rden  a^d  a  pig,,  tnight  have  commupioat^  the  fiame 
important  Inforna^tion  to  the  editor  of  th©  Majg^aine.  • 


Method  of  ascertaining  the  Vaku  of  growing  Timher^trees  at  dSfi^ 
fereot  and  dutant  Periods  of  "nme,   JByM*. Charles  WAisTELti 
[  ,<ffH^^h.Ho^om^Tran8-cftheSomybfArts,  Vol.  XXFI. 

\  ■  .7^'^  gifutleman^  being;  desirous  of  devising  some  means  of 

'  estimating  what  rnight  prpbpbly  be  the  value  of  plantations  at  dif. 

!  ferent  future  periods;  was  thus  Jed  to  construct  a  table  for  thb 

I  purpose  3    but  this  was  no  sooner  completed  than  other  tablet 

(^eeiaed  ««eessas7,  and  he  was  progressively  led-  on  to  the  constmc- 
i  tion  of  the  set  of  tables  which  form  this  paper.     From  information 

obtained  from  various  authors,  and  among  his  acquaintance,  re^ 
I  spectitigtbe  measure  of  trees  in  girt  and  height  at  difFerenl  ages, 

he,  collected  that  the  increase  in  tiie  circumference  of  trees  is  ge- 
nerally from  about  on)e  to  two  inches  annuaUy,  and  from  twelve 
to  eighteen  inphes  Uie  annual  increase  in  height ;  though- some 
I  may  fall  a  little  short  of,  and  some  exceed,  tliese  measures.    . 

I  To  give,  an  analysis  of  the  contents*  of  these  tables,  without 

I  giving  the  tables  rhemaelves,  would  only  occupy  the  pages  <)f  the 

Aetruspbct,.  without  superseding  the  necessity  of  a  reference  to 
I  th^  original  publication..    It  appears,  however,  fromthensi,  that tlKd 

I  rate  per  cent.. of  .increase  becomes-  less  and  less  in  every  period  of 

four  years  into,  which  the  tables  are  divided,  and  that  in  sixHji 
years  timber  ceases  to  increase  five  per  cent  annually.  iSom'e  of 
the  tables  relate  also  to  the  thinning  of  timber  plantations,  and 
others  to  the  roost  advantageous  height  to  which  the  branches  mayt 
be  trimmed  o'fF,  to  regulate  the  length  of  the  body  of  the  treef 
and  though  it  is  impossible  to  follow  these  observations  and  calcu* 
lotions  in  any  abridged,  form^  yet  the  result  obtained  is,  that  the 
annual  in^rciise  jn  the.  bodies  of  trees  by  th^ir  ^owthceas^  \q  bf 
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eient  accuracy  to  WailhilttM  la^^^t^M^ikkixAMaOB.  ^Norls  t& 
paper  wholly  uninteresting  to'the^tesman  and  the  politician^  as 
ir«fte«8f<batf  isTiaj^liljrdf  "rtnSWfer  for  tBe%Vy,"WWfch  it  is  Tgrfie- 
iUly^k»W«d^oijdd't^  (h>hf^hty'tome»baridfi^  hdd^fyV^ 
||loiklti^(i<)i61q^  totbte  dd&fStybf  ^e  ^Gftl>*>v^f  sbbh't^^i^lo^ 
prtner^ad'fbr  Yhacpllrfidie  Hrk&tMit^!at!^sM6i!!lttfe  VLmcate  iu^bfiiilb 
•IT  tiiB*br^6f^r  quality,  ^'*s'it  Wiir  c^e  Rafter  *iy 'jre^rs  gro^h 
to  pay  five  per  isefit  fo  thyo^iifer,  ^dHfet^r  ^trate4tldiVai&ls  *^!ll 
be  found  possessed  of  sufficient  patriotism  to  preserve.their  ■timber 
'Beyond  ngtxty  Tears  "With  a  loss  "Ib'fFemserves,  merely  tp  benefit 
tbeir  country,  iinless  an  adequate  addititm  of,  t>rieet»iy  (Hl^  iBlb 
idducemoRt.  tience  tbe  necessity^  ojf*  bestowii^  the  ^greatest  tiare 
%^&eif«l)'al^re8t8y  and  ^e  Qtodost  watcMulness  t6^eVent  tbeir 
aHena'tion,  as  in  tlie  lapTse  of  anolfher  cjenturjr  these  will  pro-  , 
Itably^berfomid^te'dfily^reiOutY^if^  bb- 

tikibod  ^itffletestiy^^t^'^r  buft&itig^&i^Mt'cfttt^  of 

fMir:H^thb<reyBl  flOty  df  Mtain. 

r-^    ■f'^^    ' ■■  >    '   ^'     •'    "^    ■■^  Ti    ■     .III in  mil  I   I 

iin  ^Account  of  the  pldnling  338^1^99  Fore$Mrees  nt  MeffUtou, 
.Dorset  Jfy  A.  BajTk^  M.D.  of  Curxon  StreeL—T^ansacHonM 
ofiiie  Society  jofJirts/Fol.JdcrL 

THf  m/plahtatbas  ^were  first  comi«teiK3ed,  'ot(?i''iittfiM^^e,  dn 
'fond  of  tbeyaltte;of  ^bout  ^fe ' killings ^n  acre,  and'ddco^^  in 
;tljU  way  mdticed  Dr.  Bam  to  enck>sle^50'>i<ires  "of  lii^alb  gi-dand  _ 
^h*aditeh'a&d  irtnk,  for  iiie-pur^se  of  pfttnt irig  it  with  fin. 
Tbe-lafid  was  'of  a"bad  qbality,  attd  had^narer  bdentsAdM  to  a 
tenant  at  '^mere  than^^ooe  sUHliog  anacre.  "It  m»refy>  ^^stMntly 
ieliced^by'afbank*throfwnfUj).and  Jptented  ttt  the  tdp  ^th'fiirze, 
luidKoarded  with  fei&cfe  ihurdles/mnd  upwatds  of  two  thdii^iid 
tfe6s  were-illl6tted  h>tsaeh  acteyiAddthegrbtind'was  pi^aifedfoi^ 
tiBoeMfiJg  thete,  VP*"«g'^»'^''*^^W'<^<5^  tnge-wan  to  bef  lanlfea, 
a^rooad^hmptece  of  ^#f,  .from  bh^^iifid'a^hatf  to't^cf'feet'dta-  . 
meter, '^ith a shfenp tspade,  'Which  twP^ifS thro#n«w?iy,>a!ikd'tllb 
♦nmll  n^t  of ^  ground^  so  dires^ed^bf  *tts  hcfath,  wsfs  i^n'dWff  ©t 
cbo^ped^ne^fbot^deep  with  a«pade/>br,  1f  htthi  Jihd  itotiy,  ♦'Sffli 
pn  axG^hoe,  by  whtch  the  'YtM>esH)f  the'  IS^thHvere  cbttipl^tidly 
iiVtded;  and  these  wpsk^  of  >gtbVAdy  -^i^tdi^t  ^ttiirjag  Kmt  ^fMf 
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gn5piea\aii,acrp,  A3  the.lapd  ujte^iii^^p  t^.pl^^fSd  wsks  npar  dbA, 
^xfest,  and  mvi9h  e5ppa§4.to,t^€vP5y-ppg^»ea,wijQd^  of  tbcsoutfe.. 
^  c<^st,  the  pl^ntiq^ w^.;bfigu^,,  to^ tbp,  squtW/^sfc .  of,  Om ,  ^liob;^ 
with  Scotch  intermixed  witn  spruce  and  pinaster^  as  beiit  calcu-* 
Uted^  foj: .  th^^s9il,  .354  ^ej^j^^wre*,  aii jwepje^p^iiELat  xhi^e^yf^n  _ 
growth ;  thff .  interior  w^ .  LQterJPofxj^  .witM,  d^d^oua  ^  troea^.  0£^ 
dfe  wholfj  nvimb(^r  pja|ji,te4,th^few^r(^,.ScQtch/fij,28dj^^^^^  oal;.. 
4,362 ;  larph;  ii,29fj,3  Spanifife  cbp^pyit  5i64;j^j ,  spruce,  .3,450 j  ^ 
^Tb  11^050^  pma^ier  1,900,;  s^^9rg,4,bl5<?;  bir^l?  l^po^^ao^ 

Tb^  plantation  is  stat^  to  have  succeeded  remarkably  well  for 
^CbP90f^„#QikaOiLaU  tbA^fint^^lfiif^^&e  Ja£Gh»tAl)eiD  a  ihrivinga 
healthy  stat^,  though  the  pinasters  grow  nearly  as  fast  again  as 
the  others  3  andxthiidgb^tbifpSropdrtkm^ofAdeoidoetw  trees  is  so 
small,  they  have  a  very  unpromtnog  appearance,  particubdy  iho 
oak^  ch|Miinit»  and  fasoki  the-a^^aod  vyeamoi^  glow  slowly^  biit^ 
afbcd  /bopet|.t>f^>b^itep  supcm  when^  th»jr- are^  belt«f  sbeltei^  ^ 
Pttitto  tl^  Sdbtob^viirs  apd^^miasUii)^  tbe^bin^  subtwwls  best-ia 
D\((ligr.>sitii4doh.> 

fq^ejf^q/iHf^  p^|}f^;OQ4t^«o\«a»§fn.CQ^s^ryrti«t  jkind  of  crt»<si 
CQ4-i^^4)ap4^at«>^0  ret^4  i%j>li9l^tip|if  OQniii^y  foik^^  Tht;^^ 
Ii^p4^<^eft.i)e|^t9f  ppfi^^>gf^m^%iB  yea*  orlwjo^praf^i 
v|(p,^c^uU|f||p^ri(^,y9PBgjpl^^  b«»f^,, 

ficial  in  almost  aU  {jantations  oq  poor  soils^.apitgariMa  v^iry^gfQ'j 

0^  Me  Culture  of  Sed-ktul,    By  DoM^STicus.—^fanner^^  ^^%t 

near  connexion  between  the  J^ld  and  tb^  garden.  He  considesK^ 
■ea-kail  as  afNfSgoiai4iiei.sii)d(tntei^oi^^  rtpe 

for  the  table  by  a  month  oii:sia>3vaekK.  Her.^<ciiUinjt£S:it  by  £nw- 
ii|gj^9^ii¥^t]iiuMnll9k^  light 

s^iU  and,  by  thinnitig  the  plants  as  they  rise,-  and  kq>epiag  tlwnm 
rlmijiD  In  ifieifiraiiivilit^jh%««tfaf  ^ithiiaau^^  to  4>votec^.4l^€ni 
£|pBiuthtLAwt^^h4w-ksHq^^  asfnidaj^ 

A|lCbtiltW»«itKft  HiwyA j*^^^*^^  takmek^yx^ys^^ad^^  eack#of  tlm* 
plpiltak^  c^emSiffJvit^i.  a  ^(lai9»  doeft  ^pai^bUM*  ^flowecrjpot j    upai» 
l!rhichi.is;;jai^  ji^uaoJ^i^&tW^^ 
J^t^  and  pn3ducc>|MB|M<>^%  rVrtIa  Iau4^#4h^pai^LM 
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Ji4        Mr,  Children  (m  constructing  a  Voltaic  Apparoiui.  . 
Ibund  inied  with  fene  tender-branched  shoots,  which,  may  be  cut 
c4er  by  the  ground,  and  the  stUnips  covered  up  again  for  a  second 
cfcp.     The  sea-kail  with  this  treatment,  '\i  sufficiently  boiled  in 
tttrO:' waters,  is  assented  to  be  eoaal  to  any  asparagus  or  brodolij , 
wttd  may  t)e  eaten  wlth'^ny  sauce  best  adapted  to  the  taste. 

'    '       '•',''"'.-  '     \  ' — ^^^~T"'   *      \       .,  '     ,   !-*'/  .-'  ♦'  * 

Ohierudtions.—^t  troulile  attending  the  culture  of  tjus  vege^ 
taWe  will  always  prevent  its  general  irttrod'uction  into  gardens ;;.  \ 
but  ^here  the  hecessary  time  and  labour*  can  be  spaced,  it  is  >vell ., 
■worthy  th^  attention  of  the  horticulturist,  and  the  method' i^ie 
pointed  out- for  its 'cultivation  may  b6  safely  refied  on  for  eu^unog  ! 
■Bccesfi.  •    ,         ,        .  • 


sesib 
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CHEMmxaY  AKO  MINERALOGY, 


4»  J(;count  ofsom^  EfUmm^itdy  pcrforined  itvkk  a  Fiew  to  Itucer^^ 

iam  the  most  ^mitag^s  Method  of  comtructing  «  FffUt^c^- 

^^jippar(UU$x  for^  tht:  Purposes  of^ch^rdtal  Mesemrek, :  By  Jdhk  i 

'Geo»«e  Children,  Esq.F.  H.  S.—Phil,  Trans,  .PartL  le^^  3 

Mr.  Children's  battery  conststed'of  20  plates  of  copper  and,^s 
niafiy  hi  eirtc,  each  four  feet  high  and  two  feet  wide,  connected  . 
tegelhor  by  slips  of  lead ;  their  whole  stiperficles  'amounted  to  ' 
90,1^  square  iuches.  The  wooden  trough  was  rendered 'water- ^ 
light  by  oemeot.  120  gallons,  (ionsisting  of  thr^  parts  of  ftrriiing  * 
nttro^  acid,  one  of  sulphuric  aeid,  and  thfriy  of  water,  Wii  the  ' 
chatgfi^  the  battery.  V     -  ■         .  *:     .-  iA--  -  ^'^         \ 

With  the  assistance  of  Messrs.  Davy,  Allen,  and>Pe[^;  the* 
following  experiments  were  made  :  ,. 

\,  Eighteen  inches' of  platina  wire,  of -jV  ^^  an  inch  diameter^ 
▼ere  fused  in  about  tweqty  seconds;  , 

2.  Three  feet  of  the  same' wire  were  made  red  hot. 

3.  ^"ovtr  feet,  of  the  ^ame  wife  were  rendered  very  hot,'  butj,not^ 

4.  Charcoal  burnt  with  great  brilliancy. 

^  5t  IX'  iron  wire  only  ten  inches  were  fined;  and  Ihr^  fdet  ig« 
wted.       '  ;   '■  ■"■   ••   •  •'    "'■'■'     ■  ■  '        '■ 

6j  No  effect  was  produced  (Ml  imperfect  conddctors.        :    -'      ' 
7.  The  electrometer  was  not  affected.  ;'        '1;*.      \ 

5.  The  shock  liardiy  sensible  on  the  nioiste«6d  ctttic:)e;  li^  at 
ail  orr  the  dry.  '  ,  ' 

.  Comparative  exp^iments  with  a  battery  sinnldr  to  the  dduroane  * 
des  tasses  of  Voltai  and  composed  of  QOapahrs-of  platen  of  about  < 
two  iuclieft  square,  placed  ia  half-pint  pcrts  of  common  queenV- 
ware,  charged  wiUi  ihe'old  acid,  strengthened  with:  the  addition : 
p[  aboiit  a  quarter  of  a  pint  of  sulpburic  ;acid  to  Qadi  gallon ; 

c  1 .  It  readily  deccHnpoaod  potash  and  baiTtes* .  — ' 
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Mr,  Children  on  conslrueAnga  JToltatc  Jpparittus/      $!!li- 
'  ^.  It  quickly  metallized  ammdnfe,    .;  ■>'         /    ,  .  '    * 

'  3.  It  produced  the  vivid  ignitfon  bf  dilircoalV'-  -        - 

■  4.  It  caused  a  considerable  divergetjce- of  the  gold  leaves  of 
the  electrometer. 

^.  At  the  end  of  three  hbufs^tgiaye  a  vivid  spark  j  At  the  en^ 
Jbf  24  it  still  metalHzed  ammsPtiiA,  And  continued  to  do  it,  ^ith  W 
gradual  decrease  of  energy,  for  41  hours>  when  it  was  nearly 
(exhausted. 

■  These  expeHments  confirm  Mr,  Davy's  theory,  that "  thfe  in-^ 
tensity  increases  with  the  number,  and  the  quantity  with  the  ex* 
tent  of  the  series:**  ' 

It  is  strikingly  confirmed  in  the  first  and  fifth  eKperiments  with 
iiie  large  Jbattery,  in  the  subsequent  ones  en  imperfect  conductors, 
jStnd  in  those  with  the  small  battery.  Flatina  wire,  as  a  perfect 
conductor  not  liable  to  be  oxydated,  affords  free  passage  to  tha 
electricities,  which,  by  their  mutual  Bimihilati<^,.  evolve  sufficient 
lieat  to  fuse  the  platina.       , 

V  The  low  intensity  of  the  jelectricitiei  (denoted  by  the  electrof^ 
meter)  ea^ins  the  different  efS^t  with  the  iron  w^nsi  which  ou: 
the  compilation  of  the  drcuit  apquires  a  crust  of  px.ide,  and  ben 
comes  a  bad  conductor;  to  this; cause  tpo  must  be  assigned  th9 
wea^  action  of  this  tottery  pn  imperfect  conductpra  :  on  the  con- 
trary, the  combination  of  six^gJ Opiates,  pn  accou|)t  vf  i|»  int^naityjp; 
effects  with  ease  the  decopapositron  of  imperfect  conducting  kub- 
stances.  In  the  construction  of  the  small  apparatus,  it  is  requisite, 
on  many  accounts,  to  h^ve  tjie  cells  of  a  large  capacity.  >  a|id  ia 
dn  extensive  combination  there  is  an  absolute  necessity  for  a  cer- 
;|ain  space  between  the  plates,  to  prevent  spontaneous  discharges* 
whioh  were  witnessed  by  Mr.  C,  in  s|  battray  of  1250  fo£ir*itich 
plates,  of  the  new  construction.  The  author  here  makes  a  digres- 
•ion  to  introduce  an  experiment,  in  which  he  ascertained  tho« 
ftrikin^  distance  pf^  the  Voltaic  spark.  This  fact,  he  sajps,  must 
silence  the  objection  against  the  identity  of  cpmoxin  and  Vohaioj 
^otricity  founded  on  the  contrary  opinion.  The  litriktng  distance^, 
was-/^  pf  an  inch^  To  those  who  compare  this  short  distaned- 
with  the  length  of  the  spark  of  the  common  machine  Mr.  C»  an-*' 
vwersj  that  to  increase  the  striking  distance,  it  is  only  necesSitrjF> 
to  increase  the  pumber  of  the  plates ;  and  as  the  intensity  is  pro* 
porifipnable  {o  the  number,  it  may  be  so  extended  as  to  pass 
thrpu^  a  greater  space  thap  the  common  spark.  Appther  proof 
pf  the  identity  of  the  two  electricities  appears  in  tjie  similarity  of* 
their  lights  in  vacuo.  The  battery  of  small  plates  acted  with  great 
energy  on  imperiect  conducting  substance, , but.  it  only  fused  ona 
)mlf  inch  of  the  platina  ivtre  used  in  the  first  experiment,  though, ' 
had  the  effect  foUowj^.tl^e  ratio  of  surfaces,  it  should  have; 
fuged  nearly  14-  *  * 

The  effedt  then  of  the  batteiy  seems  to  ^c  as^  the  compound  rat 
fia  of  the  number  ai^  size  of  the  plates,  one  the  cause  of  intenfitj;^  ^ 
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i$0      Afr.Mmhi.  ^tk^tHUMfy^MW^'  cefidn.  <M^. 

the  other  of  Quantity.    In  the  r^^ons^cttop,  flbt^itfoxe,'^  ^  wp* 

paratus^  its  intenc^  .tite.^pi^  tbe,)Coqsi^efed.     F^^^ 

W  gei^  f5Q94uftfc§r^4a^e;p]l^;a^^  j;  QU;U$iwrj^ 

conductors  the  number  must  be  increased  and  the  ^l^Qi^^^^.di^ft 

lire  i?^mre4>  pjatps^jtrfitpw  jyftc^S;  8q^fM?¥^iVi^l  .be  lp^j4;?pojjti  con^ 
^PWt..  .-    ,  ..     !    :  .  ■:.'.   .      '-'?.>.  •■   ;-'    ••- 

The  (Ad.  method  of  soldering  the  plates  of  copper  andr»^c  l»» 
gether,  4nd  ^xipg  t^in  in,  the  .t.i!Qpgh  ^..^en^eat,  i;^  ii^ucti.^iij^ior 
to  the  ngw.oi^>;)y^ii^h  j^ns^ei^oi^^  one  poiijt^  JaU9Ws  toojof^ 
to  be  removed  at  pleasure^  and  exposes  a  double  .surface.  ^IQ)^. 
partitipas .  {p^e  the  in§u]ati«9i  ^rfcjct,  hjat  ti;flughs ,  of  We^g&f 
woQd*8  yf^ewill  fitili,  ^  J>pfj^.r : .  ttu^  A(^a  iKfas  r  fir^t  sujfg^ 
J)r.:B4biflgtoi\.         .  , 


U': 


r 
p 


Ohsemations.^^We  applaud  4he  spirit  whi^h  guided  MnCh^ 
dren  in  the  construction  of  his  battery,  and  fin'tbCjappiliGSition  of  it 
to  such  usjtful  'purp€«€S.  His  paj)ef'  cohtaihi  %'gretft  deal  of  ml w^ 
and  inteiresting  matter,  add  must,  we  conceive,  be  acc^pt^te^a 
tho^  Who  are  engaged  in  similar  pursuits;  It  is '  nnnecessafy  jpep4 
ha{)s  to  Wte^  that  ^f he  troiighs  of'  the  great  Voltaic  bat»^y  of  t]N» 
Royal  Ibstitution  are  of  W©dgewood*«  wfM^>  and  that  ihey.per- 
£bpuy  aafrW^^to  idtended  inifpofieSf  .     -.    , 

1^:  ■  ijj.jjKi  If  iL»]iji..ii'!ui'j/nj  (jin  i.t  i[ii;.[itvn..ii..i  ....Hii     t  i-m^g- 

JL'Ij^4l^m.{;H /ortjajilje e^ecfive jittrac^ions. .  ]^y Thom^i^ 

fovip,  iff.  jb/ i^'^^ 

DR^Young,  iox  the  sake  of  sjsistibg  the  memory,  has  eaipi39S8it4 
.  12|^  dase^c^  doable  ebdtive  Btti^actioiis,  in  the  form  of  t^chniciil 
h^&a meters.     He  refers^  for  arv  explination  lef  the  {iviociplpsnaitt 
whidb  the  artangemedt   is  ibunded,  a^  ibr  a  .^sw  parftcniar. 
doubt^  and  exceptiond>  K^  a  paper  in  the  Phil(»ophicid  -^xaesA^^  - 
aetions^  and  only  observes^  tl»t  each  line  exprbsaes.a  c^huhtiaf) 
the  table,  and  that  when  tbur4UbstancJes  a^e  ooixBd,  th^  yill^ap 
arrange  themselves,  that  the  vbaieswiU  iilMi^s  ibe  u^iftrid  to\ibr 
r^j^)ecdve  a^ds  which  stand  kiegisst  to  theinv  ' 

Mn  ih^  4J^rLxiy  l^tive^)?,  ,Qx^  of  /C(vrhm  fndfit^.    B^  j>4^;iJ^ 

Ma.  Mnshet,!  after- iiawng  noticed  tha  utility  of  jnr^igatiQna 
(Bf  this  )cind>  states  ihe  pciociples* on  which  hiis  ei^pefimsob  wfite 
niade*  yxz.  ^he  te^t$  a&^ded  hiy  .t^  mutual  affinity  nf  >irQn  ah4.: 
^arbon,  of  the  existence  of  each  respectively.  / 

The  object  he  first  f^urpoaes  to  aacertain' 'is  tin  difierence  ib6« 
tw^^^  the'  oxide  oi  cadDio^,  and  the  <>t«rf^n^<rr>nffipriflt<*^<T^^^ 
substances  from  whenpp  it  is  ^ ipcured«  -  '.^  -  —.   '      -^ 
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f. .  fi^  tbni  kfi^i  ai  lie  found  i^ialivaij^  to%be  the>ca;^  tbfft  !two 
Midier  of  oarbODj  witb  afl  eiqual'  pOT  fbreigttr  mattery  aid 

^mnht  wbcir  tb^jTi^iuve  the  samev'quadti^^^  of  metric  oxide,  but 
that  the  qualities  of  oi^de'of  ic^rboo  oani^brbeasoertazxieed  by  ilt 
iP0«i»'iM^- pawor." 

i  MrCiMtrsfaet,  by  d  variety ^  of  expiel4Liients>  bas^  fbnnd,  that  thoi^ 
tkxHds  twhictr  y teUi :  the  ^most  ooal '  or  coke  and.  the  least  asheB>  £i^ 
46roin/beihg  niosllefSdient^hi  ibetediKtl^^^  m^talliic  oxides^  ai^ 
-io:  thu^rest>eciiii  general* igf^rtop  to  thosp^ich  contain  a  leas 
.  portion 3  and  it  apj^rs,  that  not  oiily  thecarbonating  power  of 
Ithe  oxide  of  carbon  depends^bhsdmb  other  caus6>  difan  the  actual 
t^uentiQriof  carbc»)aoeou»  oombui^tibile  matter  contained^  but  th^t 
it  also  receives  in  the  process  of  distillation  hewhabits  and  laws  df 
aoekuTi  the  revem^of  what  might  have  been  expected.  The  prin- 
ciple of  oxidatioif  was  assljgaed  as  ithe  cause  of  this,  supposing 
that/ the  eoal  or^ooke,  wlwch  received  the  largest  qtiatttity  of  n»- 
'tiltio oxijl^;  warmoftt  deoxidated 5  but  thexonttarjrof  this  was 
in  fact  found  to  take  place/  the  mostdeoxidated  revivi^  fcteieris 
ipmhusj  the  feast  qtUntity.  Mr.  M.  conceives  that  the  experiments 
iflnidcb  fdlow  warrant  the  conclasioti^  that  this  inverse  ratio  a£ 
cari^i0ni^tion  proceeds  entirely  from  ait:  appfotlmation  to  the  istate 
of^  diamond/  produced  by  a  denser  arti^genient  bf  parts  from  a 
•ksriof  oxygetoi:  ^ . 

* -Ite  tnMJthbds  ipirstred  in  thfese  ex.pptimt)fttr^3«re 
Mlbs.  ofoxide  of  iron^  of  the  same  quality^  and  similar  ifi  eveil^ 
respect^  were  prepared^  The  crucible  J  used  'W^re  of:  clay,  and 
'Milted  ipf^^omid  coverfi  y  when  heated  tb  redyiesf,  the  mixture 
'wat'T  introduced/ co^red;  and  placed  in  tHe^asi^y  fui^ate:  by 
thaiet^mea^  «Aoiistore>  that  othenwi^  Would  have  beii^n  presen^aisd 
linfiirel  tlke'chaf coal;  was  e^^led:  >: 

t.  ^fteettgrftlnft^of  oxide  of  carbprf  (including  1.5  of:  ox.  of  catw 
t>on  contained  in  the  paper  in  which  the  materials  were- placed!) 
were  generally  put  to  200  of  ox;  of  iron. 

/    Ih'^tbelicomparKtivereKperim^nts  Between"  theraW  and  coked' 
'oaeeriab^ia  quantity.oftheformeir  was  used  sufficient  to-produbte 
,19:gt9mtis^i0Jii  6f  carbon.  "^  In 'all  these  experiment^:  th<9  greatest 
atfentien'wfld'paid  to  accuracy^  and  many  of  them  were  thricJe 
•tepeatedJ^ 
•    Tllr  *f6»itrtel»ft  :ti^d-'made>iDtC'^arto^^  from » whkhp^tlte 

: :  E^:^tr.  "Chisirco^  preparerf'^dttt  walnat/  compfesied  of  oxideiof 
t4adiati<9ft04S;-4toheii  s^gss^:^  ioo;    FifteiHi  of 'thi^  extde;  ^rtd 

!200  of  oxide  of  iron,  produced  by  fusion  36  ^ate^-'of 'metallte 
:ir6n:(£=iOld|)^'.ce*lt;>f  78  girsliflfs  X)f  wa&rtlt  sa>*^difet^  (='lfe  IS 

P*ains  of  charcoal)  revived  49  granis  of  *  iron.     Dttfe^etioi*  bf* 

'tween  these  two  productsr  13  gri^s j-  in€tfeW=:  t<?*^.5  per  cent* 

Ejept^,    Charcoal*  from  sallow,'  co'wp<«»Bd  of  Qxrot  edtbda 
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itod  200  iof  (»'•  of  iron;  gave  b/ fwon  43  grains  of  iron  (^^iim 
:21c^  percent.)  \  79  ^ains  of  the  sawdust  ^  thki  wood  (=?  to  10 
of  charcoal)  produced  by  this  action  on  300  of  ox.«firoiij6o  grains 
*«f  iron;  incrcaie.l7- (;=to;8.5  perceot).  . 

c  \kxp.  3.  Charcoal  from  birch^  composed  of.  ox«  of  carboa 
•89.68I,  ashes  10.339  =  ^  100.  fifteen  grains  of  charcoal^  'with 
i20Q  of  ox.  of  iron^  produced  by  fusion  62  gr^s  of  iron  (=  te 
31  per  cent.);  90  grains  of  lurch-wood  (=  to  15  of  coai)  ia 
sawdust^  mixed  with  200  of  h:oii>  gavie  ^  gr;uns  of  iron ;  in- 
crease 4  (5=  to  2  per  cent.).  .       ^ 

From  these  experiments  it  is  evident^  that  both  the  quantity  and 
-jmrity  of  the  carbonaceous  matter  do  not  depend  on  the  com* 
:lustilile  matter  contained.  ^ 

Birch  charcoal,  which  contains  89.68 1  of  combustiblenifttter^ 
revived  the  largest  portion  of  iron>  viz.  62  grains^  la  walnut  Xhm 
combustible  matter  was  96.048  grains  >  iron  revived  36  grains. 

This  contrast  shews,  that  the  different  carbonating  powers  oT 
charcoal  depend  en  soine  unknown  principle. 

It  is  ascertained  by  these  experiments,  that  wood  m  its  natundi 
.itate  has  a  greater  carbonating  power  than  when  reduced  to  char- 
coal 5  z  curious  fact,  that  may  be  solved  in  three  different  ways : 
.     1st.   From  tl^e  decomposition  of  the  resinous  j.uices  of  the 
wood  by  the  ox.  of  iron,  the  free  carbonaceous  matter  may  com* 
-bine  i^ith  the  iron  or  oxygen,  and  allow  the  concrete  csrboix 
fireer  action. 
2diy.  From  the  larger  surface  of  sjiwduat 
ddly.  From  a  certain  degree  of  oxidation  being  required  in  lh» 
charcoal,  to  facilitate  its  union  with  the  oxygen  of  the  oxide^ 
,and  as  this  degree  is  greater  in  raw  wood  than  in  charcoal,  so 
are  the  affinities  of  the  former  more  powerful  and  rapid  in  their 
action  than  those  of  the  latter.    This  by  Mr.  M*  is  concaved  t# 
be  the  true  cause.. 


Ohervatio7u,'^Ks  Mr.  Mushet*s  expennaents  were  all  made  on 
•the  same  class  of  bodies,  and  conducted  precisely  in  the  same 

way,  we  have  only  presented  two  of  them  in  detail  to  our  readers; 
'the  results  of  the  pthers  may  be  seen  iii  the  table  he  has  annexed.  W* 

are  of  opinion  that  fbey  are  of  no  little  importance  to  the  various 
« processes  of  metalltirgy,  as  they  point  out  and  demonstrate  ihe 

superior  advantages  of  wood  in  its  natural  state,  for  the  purpose 

of  reduction :  this  advantage  is  such  in  every  point  of  view,  that 
^  we  trust  it  will  attract  ibt  attention  of  the  manufactmer,  and  bo 
rof  public  utility. 

\  Allowing  Mr.  Mushet  doe  merit  for  his  useful  labours,  we  shall 
•venture  to  dissent  from  the  theoretical  part  of  his  paper, 

.  The  deoiygenating  powers  of  carbon  and  hydrogen  aane  well 
:ki)own^  and  it  ^ia  equity  well  ascertained,  that  they  possess  thoso 
lioweiv:  evep  in  a  greater  degree  wb^a  combined  with  each  otbfc 
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la  tbel^mi  o£.G»bttrettedhydrogeaga%:  feMr  are  igaofvnt  that 
irood>  daring-  its  distillation^  evdvesayast  quantity  of  this  gas^ 
which  weconc&re,  in  its  nascent  state  and  high  tempgirature^ 
is  fiiUy  adequate  to  produce  the .  phenomenon  mentioned..      , 

What  appears  tons  most  singular  in  Mr. Mushet's experiments  ii^ 
the  small  quantity  of- oxide  of  iron>  revived  by  those  charcoals 
jirhtch  contain  .most  jcoHibastible  matter.  We  have  many  doubts 
of  the  accuracy  of  ihc»«(  experiments,  as  those  of  Messrs.  Alldsi 
snd  Pepyswill  not  for  a  moreent  allow  us  to  sup{>ose  witb  Mr.  M* 
that  charcoals  are  oxides  of  carbon^  much  less  that  there  aro  dif* 
ierent  oxides  of  this  substance. 


Cn  the  Salts  qf-Bofytes,  By  Mr.  A.  Ai&im.— P^i7.  Jpum.  Nsf*  9Sf* 

'    Pbom  a  short  series  of  accurate  experiments  it  appears  that  the 
>  carbonate  6f  barytes  contains  21.67  per  cent,  of  carbonic  acid^  aiXd 
'78.33  of  baryteft. 

.  Ignited  muriate  of  .^ivtes  contains  73.14  per  cent,  of  baryteS, 
4nd  26.86  of  muriatic  acid. 

•  Crystallized  rburiate  contains  02, A^  per  ceht«  of  barytes^  22.93 
of  muriatidacid,  ^nd  14.6  of  water.  '*■ 

.  Sulphate  of  barytes  contains  66.04  per  e0nt...(^.ba)7te8^  9sA 
$3.96  of  sulphuric  acid. 

^  The  above  results  are  very  nearly  die  same  as  those  of  Klap* 
foth.  ,.         . 

t  O^iervaljonr.—^Mr*  Aikin*s  experiments  were  conducted  witii 
4uch  nice  attention  to  aocacacy  as  to  preclude  every  apparent  sounse 
mi  error.  To  chemists^  therefore,  they  must  be  highly  accept* 
able«  as  establishing,  by/ d|^  agreement  with  KlaproU>*8¥esults« 
the  uniform  composition  oif  the  salts  of  barytes.  -  » 

••^■.-  '  '  .-^  ' '  .'/■>■   '  ■    '  '  ' '' '  ■■'  .  r  :    '■■■,■■  ■■>« 

Mnafysis  of  a  mineral  Water,  near  Dudley,  in  ^  Wprcestershke^ 
[  By  Mr,  W.  Weldon.— :PAi/.  Journ!  No,  Qg.  [^ 

'     A  WATSU,  about  two  miles  south  of  Dudky,  famoos^for  the 

cure  of  scrofula,  contains,  according  to  a  very  detailed  •analyms^ 

in  a  gallon,  or  231  cubic  inches;  5.24  cubic  inches  of  solphu* 

-retted  .hydrogen,  5.64  of  carbonic  acidj  and  7.I  «^of  azote.    It 

*also  yielded  323.93  grains  of  mttriate  of  lime,  96.35  of  muriat» 

of  magnesia,  3S.5  of  mttriate- trf  idumine,  528.63  of:  muriate  of 

soda,  0.71  of  sulpbatd  of  lime,  ^.1-  of  carbonate  of  lime,  ll.I^ 

of:  carbonate  of  magnesia,    2.1^  of  subcarbbnate  of  aluroine^ 

;3.36of  subcarbonate  of  hiackrxia&ide  Of  irooy  0.f^|  .of  subcarbo* 

'Hate  of  manganese^  itnd^Q.^  of  lilka*  >  ~    - 
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'  "lUe^ogwidifeaW  hcrfe  ttieifti6rfed;  art  -'stfefrlis^'occiir^'n 
jeomposttiOBi  btft  it  is  probMb  they  jirt  6o)Ml$ltied'iif  a  difiefedt 

'      .      •  '  — — -r"  ^  ' '  *   * 

'^jimjlfiMfM ib\^^  w«ob«eHpe'a'ft^!ft*firdear6f  fetror^^  ''  .  ' 
•^  Irf-«riiiri!itmg;  th« -wdghrof  stfcit^hcdl  ^^^^  * 

ft%i^e»e«tt^Uy  iiecefittary-thktahey^i^  unifbriit!/ iff  red  ai 

luiowiA  temperatures  j  for  without  ^Ws^pi^ecaiitimi'it  is-rmposslHii' 
that  the  result  can  be  accurate.    In  this  particular  Mr.  Weldoti^ 

We  presume,  alsd^  that''  he  errs  in  esttmeitit]^  sobcarbonate  djf- 
4(M^«»«M^iDgrd^ieift^^thi»^wlM^     Wi^lt)^kW^^ck:li'^d# 
j|>.i04ti9P ^ is. kjAawo ^  aad- it ,9eap»,ey njknt .tt^Xbfi terror  most  Jb^ve  ^ 
iirisen-from  sabcarbonatq  of  8«d:i».ua€!d;ai  the.pr^^pU*rit^,^jJ 
Wbidi;  in  consequence  of  Itr  ^nlty^  adheres^  .wi^§fe0dt.4at>^  , 
iMicy^.  to^tlie,alj;iriwue» ,  .  ^     •  , 

*  No  notice  is  taken  in  the  estihiafel; 'lOF^be.  ox^goii  wh^chVtt^ 
wa^  wjM(.  foiled  to,  contaiai:  aiid.az^e^and  aXmosp^mq  ai^^p* 
pear  to' be  very  improperly  consid^rei  Wi^yaQiiyiiicHJsi  •        '      , 

PA//.  Mag.  No.  13  !•  .    - 

Trb  utility  of  accurate  test*  for  discovering  the  presence  of  ar« 
yancjlslobtrfoia;:/  l^-tnethadcak«^^IiAioSMirthiH:%h^Mf^ 
iQtfMrt3icalar^cas«a,'  -ai»  yeiti^9dbmp^iAAxmt>/fimf'tS%mxmA 
in^a 'Cniniite'  qumtitfi '  Tbe^intfthtd'ruiitebiMr.'HQne  coosidcirB 
toUiejftU|»iuu;iaa»fi«th«vi  ho'daddatfes^tt^  ' 

One  grain  of  white  oxide  of  arsenic^  with  the  same  quantity  of 
csn^oftate^of'SOaa'/' IS  *tO"oe*  ©oiIe<T  "fn  *  "a"  %  iRSif  *•  vcswSr,*  wrai'tewor 
twelve^  oiinc«s  of  distill^jd  watgr  j  a^irji))?  tb^ti^fti?!^^  qf.  ^-f<gj 
drops  of  nitrati  of  silver  an  intni$(Ji|i^' pr«d.pi|ati9^  / 

ydlow  cdhsttr*  is  pi'odaced.  '  Mr.  Hiittfe  o*bserves;  that'either  pot- 

tMiimi  4oelifte4  ftorgpy^^hsrlv^feowiQer'to'tto  l^tter^  r 

.  Ohmmaiimi.^Wet  a^Mrqf/^oesay/lthat'jDnr  ,«fiifml»  cif  H^.m" 
]Wtioirieioellft)ee  of  rtW^^ohm^  th6ipi'raeneie 

4>f^dursomcditt&0ii'b  ;ii«iiknir  jquaoll^/thiinij^^^  Ibe 

^huidan^<n»i»i,«d«^fiKf^gieM)Iifroi«dto  1^^ 

.poanrliR  Iiwe^foii)elite»^i<ie'iineaitmttp»<^ 
iA  JibeL-boti^  ^  jtatf  i^  whkth^'ia.fitftt^beU  b$a0te^n<'(^ 
the  portion  to  be  so  small  BuiatscBptdm^ooSaw^A^.  ccnmoA 
tests)^:  when  examined*  this  menstruum  is  not  only  complex^  but 
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ik.  New  OB  thg  IdmiUy  <f  ihf  SM^fCharcoal  and  Hydrogen.  13 1 
it  eren  onivensally  boids  in  solution  that  which,  ahove  all  other 
things,  most  tends  td  make  ^^mfaof- no  utility,  and  even  a 
■ource  of  error,  namely*  muriate  of  soda,  which,  as  it  is  \ye\l  known. 
i^Mantiy-.twecipitates  nltmievoftil^r •:  'thtI^|)f^^i^ka)^^  tht)t^;RrfttM^ 
iia^J:  >  itltf  r  the  ^ppieidnuice,  ^or  c^notal  \h^  pir^eike  6f  V  i^nmll 
«iafirf;ity  of  arsenics  and  if  the  fiti)ii^x^ii))Bedy%^^^r^l1y't)f^ 
vpm  arsetiii^^  ti|ie<muriate  of.siher  migb^<^hy  ih^serwiiOi  9i!e«4^t» 
qpibrant,  or  tkQi  w^ll  versed  in  chetpUtry,  he  mJBti&eiriirort  lit^  .    "^ 

Sulphate  of  copper,  which  JVtr.  Hume  coQsidew>asa4esBcAMiihri( 
test  ti^  nitrate  of  sityerj  Is  notiiableto  these  oti}ectfna»viiiu).4wiiefk 
t^e  pjojscm^is  .tak^n  in  a«uffics£nt  quian^iy .  to  prdve  «nortal,vU.^li 
^t,ected  l?y  the  siulph^te  in*  a  sufiicien%  -difiitio^t  ihanner^ 

Neither  do  we  see  tha^  the  analyst  can  put  i»ueh  ecffifidoDce  ifiyi 
wc;  derive  muclv  adyan^ge  frjoQ(y'tbe.juse!of;Mk'v  Hiinse's^nietKod. 
l^Qf.xt  is  evidenti  that  .when  ^dsai^.t^  sohrents^ef -the^iBirtaiicib^ 

^'^keyegrt  «go  Dr.  'Ktf^  made  vatrous  ek|)e|inaents  .an^  obser<^^ 
^(6ii^  t^bieh^  'to  <the  opmion,  that  *'  charcoal  ank  bff4jf^<ii^ 
di^  mMfikdlhnk  of  the  stanie  snbstdhc^  ^  'tr'  thai  hydrogen;  is  ihe. 
AaM^'i*^/i?(Ht/.^'  'Tlieie  #x]^tems'>  h&Wfiver,.wbre,iioti^om- 
iftitt^ll^  *?Hli*Ig/ ahd'1^6^  iffi^  ndW  fotg^ 

'  Ohi^rttiiHg  teme:et]ferinferi^  dfMr.  'Berthollet,  juh;  on  -M^ 
pknr'.&ttd%hartJ6Wl*j^Abnfil^)fe,Chii^^  ^61  ki.  p,iaf},t^r. 
Nettr *^ni:J^ived  th^t ' t hfe* •  (Jprimpfn  ^as  'almbst  e'stablishecf  by  th«^ 
F^K>li'  efe^niist,  ^nd  thotsgnt  this  i ikvdatablie  bpportunity  to  arv-'^ 
jiutiiice  it'y  n<Jt  Vith  a  ^eW"  of  'dHictiitijg;  '^ity  priority  of  dl&coveqr/ 
b!it«iftf?ely  as  a  hint  to  iltjjUlri-ts.  '      ' 


:.dP^^O'fli^|ow.-^3!h»  opinion  of  Dr.  ^New  lis-J^ery  ettra6«ai**fyi 
ii^s;i>eli|g  i»n^!i;$g^t^dhy  a.si^le  laet,  it  can  be^Oonsiddlt^^ftljr 
lu VV^gue ;afiMd ^^e  Bg^f^U^fm,  to  v^hich  no  merit  lemho 4fkifth^, 

'  ^W^^p^r^^ftt^,  jfoiilwhiehihe  identity  >£»^  Cdban*oitl  flUd'hy^ 
drogeli  could  Ibfl'V^  him»  &iri^  inferred,  <il}o4ld  kienegkiGted,  s^itt 

Berthollefs  experiments  merely  pro\«»  'tkm  ^Miltlhat^ittd  dbu^ 
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^numr^al  Talk  of  tleetkie  Atiraclidns,  with  Remarh  on  ih0'* 

Seguences  of  double  DecompoiUkms.   By  Dr,  Thomas  Yovvor 

rr-rJ^l.  Trans.  Pari  I.  leo^.       ? 
:  X^iTT  attempu  have  been  mad«  to  represent  elective  attraction!* 
by  mimbers;  bnc  tbey  have  been  confined  v^ithin  too  narrow' 
limits  to  be^f  any  use,  and  ha\^e  been  hastily  abandoned. 
.;  Insome  cases,  the  presence  of  a  fourth  substance,  besides  tho 
medium  in^hich  thetwo  salts  are  dissolved^ /may  influence  tho 
precise  force,  of  the  attraction  5  but  there  is  reason  to  think  that 
these  cases  are  rare; 

Dr.  Young  has  given  in  the  original  pafper,  lyhich  nrtust  be  re^* 
ferred  to  foir  particulars^  a  series  of  numbers  which  agree  fxxfR* 
ciently  weil  with  ^11  the  cases bf  double  decoinpositlori>fdly  esta*t 
Wished,  excepting  about  20,  out  of  1200  enumerated  by  Fdur«* 
Cray. -.The  sam^  numbers  -agree-  m  general  with  the ^ordw  *df 
aimple  elective  attractions  :  the  common  tables  of  which  are  cer*^ 
tainly  imperfect  if  considered .  as  indicating;  the  attcactiv^  4?vceii^ 
independent  of  other  circumstances. 

The  facts,  however,  may  be  stated,  independently  of  any  hv-^ 
pothesis,  and  with,out  the  necessity  of  future  alteratioi^  ia  maie. 
room  for  the  affections  of  other  substances;  and  which  wil) ^U*^- 
enable  us  to  compare,  upon  gener^Uprinciples^  a.  iDHltitadf^  ^ 
scattered  phenomena,  and  to  reject  many  ^ich.  9^  consideredi 
as  probable  or  doubtful.  This  arrangemeQV4^?^^^PP*>  ^ 
supposition  th4  the  attractive  force  which  tends  to  unite  aiiy  Os^Q 
suttstahces  may  be  represented  by  a  ce^iu  constant  quantity.- 
Whence  it  may  be  inferred  ikat  there.is  asequenvein  the  simply 
elective  attractions,  an  agreepcient  between  tW  sioiple  anddoublfr 
elective  attractions,  and  a  continued  sequence  in  the  order  of> 
double  elective  attractions,  so  that  to  represent  tbe\att^r  sequ^np% 
we  may  place  between  any  two  acids,  the  different  bases  in  such 
order  that  any  two  salts  resulting  from  their  union,  shall  alwayi^ 
decpmpoiie  <each  other,  unless  each  acid  be  untied  with  the  hia^ 
nearest  to  it.  For  exampio^-^Suiphunc  a/dd ;  harila,  potass,  soda, 
ammonia,  strontia,  magnesia,  glycina^  alnniina,  sircoitia,  lim».- 
Phasphioric  acid^:  ^r  the  same  reason,  the  acids  may  be  arrange^ 
in  a.  QCHlUnued  sequence  between  the  dtfieiem  bases. 

Two  tables  of  this  kind  are  giv^  in/^(Ei  original^,  with  aoticet' 
of  t})e  apparent  exceptions. 

The  orthography  adopted  bgr  tbe  chemUtoshQiildhe  altered^  he^ 
cause  tbere^  ^re  certain  rules  of  etymology  which  no  modern 
author  has  a  rvgbt  to  set  aside.  The  EngUsh  haye  adopted  th» 
Roman  alphabet,  and  write  Greek  after  the.  Roman  manner,  • 
|)eing  written  by  a  y,  and  the  Greek  diphthong  ov  by  an  u,  the  Ro-* 
maus  baving  no.  saph  di(>hthong  as  oy  or  oi^    Tbe  Freucb.  1 
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Mr.  Figmerdn  detondtbfg  SS&er^^  2feS : 

titnei  \ise  6u,  Which  may  be  defended  in  theJp  languag^/  aa  their 
u  and  ou  are  probably  pronounced  exactly  the  same  as  the  Greek  - 
V  and  ov.  .  Hence  glycine^  or  glycina,  should 'be  adopted^  instead' 
of  glucine.  •'*:-.  ■  - 

Barytesy  as  a  Greek  word^  .with  the  accent  on  the  first  syllable^ 
signifies  weight :  as  the  name  of  a  stone,  accented  upon  the 
steond  syllable,  it  must  be  written  barites,  and  the  pure  earth  may. 
be  called  barita. 

Yttria  is  altered  in  the  tables  to  itria,  because  no  Latin  wori 
begins  with  a  3f.  ..  _  -   - 

'  Observations. •^'We  regret  that  the  want  of  room  obliges  us  to' 
omit  the  excellent  tables  given  by'  Dr.  Young,  ^  whose  usual  in- 
dustiy  and  abilities  have  been  exerted  in  the  construction  of 
tbem. 

jinalysis  of  hkter  Spar,   Bi/  ilfr.  Bucholz. — Journ.  de  Phys^ 
July   I8O7.  ' 

Bitter  spar  (or  rhombspar  of  Jameson)  contains  28  per  cent. 
of  lime,  25.5  of  magnesia,  43  of  carbonic  acid,  and  li5.of 
oxide  of  manganese,  with  some  traces  of  iron  j  2  per  cent,  being 
lost  in  the  operations. 

0^.sen;a/io«5.— The  excellent  investigations  of  Mr.  Descostik 
on  sparry  iron  ore,  throw  considerable  light  on  the  very  confused 
state  in  which  the  native  carbonates  of  lime,  magnesiji,  iron,  and 
nianganese  are  at  present.  His  paper  is  contained  in  the  present 
number. 


On  detonating  Silver.  By  Mr,  Fiouier. — Ann.ieClam.  No.  187. 

As  some  account  of  detonating  silver  bad  been  already  pub* 
lished  in  the  Annales  de  Chimie,  the  editors  only  insert  such  parts 
of  Mr.  Figuier's  memoir  as  are  different  from  what  they  had  al- 
ready given. 

.  Detonating  silver  fulminated  when  touched  by  a,  hard  substance, 
even  while  covered  by  the  solution  in  which  it  is  formed  ;  when 
dried,  it  detonates  by  the  mere  friction  >  of  the  sharp  edge  of  a 
card. 

It  is  not  decoipposed  by  dilute. sulphuric  acid,  unless  it  has  been 
previously  dissolved  in  water. 

Caustic  potash  changes  its  colour  to  a  red,  or  deep  grey,  but 

NO.    19.— VOL.   V.  H  H  . 
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witbmit  ifiBiraj'mg  iti  ^wer  of  detonation }  bill  V  the  pottsk  is 
left  ott  it  ^or  some  time,  ovij  a  slight  decrefiitatipii  is  prodiJced> 
\rUch  seems  to  arise  from  the  panicles  that  hav^  not  yet  been 
aieced  upon  by  the  potash, 

Ol^ervaiions.^^Thc  preparation  of  this  detonating  silver  is  re- 
lated in  our  last  volume^  page  6g. 


On  the  Polkn  of  the  Nut-tree  j  on  suberic  Acid',  on  some  unknown 
Orystds} ,  and  on  the  Blackening  of  Muriate  of  Silver  ty  Light, 
By  Prof,  txvf K.-^jinn.  de  Chim,  No.  186. 

Thb  pollen  of  the  nut-tree  differs  greatly  from  that  of  the  date- 
tree,  analyzed  by  Fourcroy  and  Vauquelin.  It  contains  a  quan- 
tity of  tannin,  a  resin,  much  gluten,  and  a  little  fibrine ;  it  con- 
sists in  part  of  an  animal  substance. 

•  Every  thing  obtained  by  Bouillon- Lagrange  from  cork,  by  ni- 
tric acid,  has  been  obtained  from  elder  pith,  treated  in  the  sa:me 
iQanneri  except  that  this  left  no  residuum.  As  suberic  acid  is 
yielded  by  paper.  It  is  probably  furnished  by  all  vegetable  mem- 
branous sybstancesy 

Crystals  are  observable  by  a  microscope  in  the  celldlar  tissue  of 
the  roots  of  Oenothera  biennis.  They  are  insoluble  or  nearly  so 
in  water,  alkohol>  and  many  acids  3  even  sulphuric  acid  acts  very 
weakly  on  them  ;  nitric  acid  seehis  to  dissolve  (hem  best. 

Mciriate  of  silver  is  not  rendered  black  by  a. current  of  air  in 
the  dork.  Berthollet  observed  it  to  blacken  by  a  current  of  air : 
be  saysj  the  light  acts  by  takitig  away  part  of  the  muriatic  acid ; 
but  it  takes  a  bhck  colour  even  if  immersed  in  muriatic  add. 


On  a  Species  (f  Mtmna,  or  Sttgar,  froin  Rhododendron  PotUtcum. 
j^  Mr.,  fioso.— ^nn.  de  Chim.  No.  187. 

Fot7K  GROT  and  Vauquelin  observed  some  year^  ago,  that  rhb-' 
dodendron  Ponticum  transudes  a  concrete  manna  or  sugai*  froni 
the  receptacle  of  its  flowers. 

This  sugar  is  in  grains,  dppeaHng  and  tastihg  like  pnt^  sugar-p 
candy,  hut  it  leaves  an  acerbity  behind  it ;  some  of  the  grains  aref 
inore  than  two  millimetres  (8^100ths  of  an  inch)  in  diameter.  It 
is  not  found  on  plants  that  grow  vigorously.  Those  planted  ixi 
pots,  and  sheltered  froni  the  night  dew  and  sun,  furnish  the  most> 
as  the  sugar  is  melted  by  the  sun  and  dew.. 
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On  the  DecQmpasition  of  Salts  ly  FoUa's  fil^    By  Messrs » \' 
RiFFAULT  an(f  CuAMpkB.— ^9i».  de  Cfum.  JVb.  187* 

Tub  experiments  related  in  the  two  memoirs^  qf  which  Mr. 
Pe8costils,|riyes  an  abstract  only  in  the  above  work,  are  nearly 
trhe  same  as  some  of  those  mentioned  by  Mr.  Davy>  in  regard  io 
.fh^  passajps.of  the  constituent  parts  of  salts  to  the  respective  poles 
by  which  they  are  most  strongly  attracted ;  it  is  needless  therefore 
to  repeat  what  is  already  well  known  here.  The  following  cir* 
cpmstances^  however^  ^eem  to  have  some  novelty  to  xecomipend 
them. 

The  action  of  the  pile  on  nitrate  of  sodd  is  ,n;iQSt  e^cacious 
Txrhen  that  sak  is  placed  in  the  positive  tube;  and  tj^e  acid  liquor 
pbtained  threw  down  sulphate  of  lime  from  the  muriate  of  that 
,earth  3  hfX  it  is  doubtful  whether  it  did  npt  arise  from  some  im? 
jpurity. 

A  solution  of  muriate  of  lime,  decomposed  on  the  n^ative  side^ 
let  fall  its  lime  without  ^ny  regular  figure  i  but  if  the  puriate  waf 
placed  on  the  positive  side,  the  lime  was  carried  ovqi:*  and  depq* 
j^i^ejl  upon, the  negative  wire,  and  in  the  connectiJ^  synhQU^  in 
crystals  y  these  crystals  w^refottxid  to  be.straight  bekaedfal  jirisms 
and  to  be  pure  lime. 

The  coffrgy^tfJto  .posUixe  aurent  is  juperior  .to  .lb/U.nf . tb^ 
negative. 

AsobitioD  of,  nitrate  of  lead  placed  in  the  positive  tabi^,  and 

water  in  the  negatiyel    'tbt  water  became  tur]>i<)>  rendered  syrup 

of  violets  green,  metallic  lead  was  deposited  on  the  wire,  and  a 

dirty  white 'oxide  of  lead  ieU  down^  which  by  its  mixture  with 

^  caustic  iodli  exhaled  a  very  periceptible  smell  of  ammonia.    31» 

ioknion  was  not  rendered  tuibid«  it  vras  more  acid  than  the  coav» 

'  mon  nitrate  of  lead,  the  wire  became  covered  with  a  black  lo^ 

'  dn]statioi^/:tl^i&ig  like  sulphuret  of  lead.  His  substance  yieldedp 

by  ih^tloiirpipe,  the  smell  of  nitric  acid,  and  produced  oxynitt* 

riatic  addby  bong  tvaated  with  common mur^atic add :  Vanque^ 

lin,'  pn  etcammin^  it,  considered  this  substapce  as  an  oxide  ef  lead 

with  excess  of  oxygen,  from'  the  gas  disengaged  by  the  pbsitiw 

wire.  ■  ■  '■  '  '      ' 

When. «itric •acid  was.subj^cM  |odiepile»  no  ammonia  was 
vbstTVttd  pn  the  negative  side,  butt  the  acid  became  green,  which 
xoloor  .ex^QjB^  to  the  lower  puct  of  the  s}^hon  at  that  side.  So 
that  it  is  probable  oxygen  was  disekigaged,  and  the  nitrons  gaa 
^rmed  in  oonsequenle  was  absorbed  ty  the  acid.  The  Water  on 
the  ^osijUve  4ide  Icitt^  lorongiy  acid/ 
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On  a  new  Metal;  on  Turquoise;  and  on  schorliform  BeryU    iMier 
of  Air,  GEHLEN.-r^///i.  de  C/iim.  No,  186, 

Dr.  John,  of  Berlin,  has  found,  that  when  sulphuric  acid  was 
distilled  upoti  grey  ore  of  manganese  from  Saxony,  a  volatile  me- 
tallic acid  came  over  and  combined  with  the  solution  of  potash  in 
the  receiver,  fbiniing  a  crimson  solution. 

' '  Til  is  red  liquid  gaVe  a  brown  maroon-coloured  precipitate  with 
gallic  acid  or  infusion  of  galls.  It  was  only  changed  lemon  vel; 
low  by  prussiate  of  potash,  neither  did  it  yield  any  precipitate 
with  the  cafbonates.  On  being  heated  with  alkohol,  it  became 
green,  emitted  aa  ethereal  smell,  and  the  carbonates  tlien  thre^^ 
down  a  brown  oxide  soluble  in  muriatic  acid. 

Dr.  John  has  lately  analyzed  turquoise,  from  Fischapur,  near 
Korassan.  This  specimen  yielded  73  per  cent,  of  alumine,  4.5  of 
oxide  of  copper,  4  of  oxide  of  iron,  and  18  of  watery  0.5  being 
lost  in  the  ope]:;^tioD.  This  analysis  agrees  with  that  pf  Lowitz, 
and  shews  that  there  are  two  species  of  stones  confounded  under 
the  name  of  turquoise.  This  of  Dr.  John  might  be  called  calai's, 
a  name  used  by  Pliny. 

•  Mr.  Bucholt  l^as  found  the  schorliform  beryl  of  Bavaria  to  be 
a  true  beryl,  as  it  contains  12  per  cent,  of  glycine. 


Continuation  of  Experiments  on  Bile  or  Gall,    By  Mr,  TRXSf  ard. 
^'Journ.  de  Phys,  Oct,  1807. 

.  The  former  experiments  of  Mr.  Thenafd  related  only  to  the 
*^all  of  oxen,  and  were  abstracted  in  our  last  number,  p*  1 13  :  the 
.present,  relate  to  the  gall  of  other  animak^  or  of  the  haman 
*dbjcct.     . 

,  The  gall  of  tlie  dog,  sheep,  cat,  and  cgXi,  is  similar  to  ox-galL 
They  are  greenish  yellpW^  and  bitt^.  On  evaporation^  they  yield 
«  ddltquescent  extract,  soluble  in  water,  yielding  a  iAick  smoke 
;oa  calcination*  and  leaving  soda.;  phosphate,  muriate  and  sulphate 
of  soda,  phosphate  of  lime  and  oxides  of  iron.  Acids  throw  down 
yellow  nbatter  and  some  little  resin;  acetate  of  lead  with  a  slight 
lexcess  of  oxide  throws  down  a  good  qiiantify  of  xestn,  and  the 
supernatant  liquor  being  filtered,  and  all  the  lead  separated  by^ 
i^phnretted  hydrogen,  there  is  left  picromel  in  large  proportion, 
.fliixed  with  a  little  acetate  of  soda* 

The  €«U  of  t])e  bog  is  a  true  soap ;  it  does  not  contain  albu- 
minous matter,  nor  animal  matter,  nor  picromel,  bvktpniy.a  \BXf^% 
proportion  of  resin,  with  soda  anf'some  other  salts  not  yet  deter- 
mined.   It  is  entirely  decomposed  by  acids,  even  by  vinegar. 
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-  The  gaU  of 'l(>wbi»  capqQs^  turkeys,  and  ducks,  is  very  sfmilar 
Co  that  o{  jquadrapeds ;  but  it  contains  a  great  quanti^  of  albu* 
minous  matter ;  the  picromel  is  not  sweet,  but  very  sharp  ^and 
bitter ;  yery  slight,  traces  of  soda  are  observable,  and  common 
acetate  of  lead  does  not  throw  down  any  resin. 

The  gall  of  the  ray  and  salmoli  is  yellowish  white;  it  yields 
by  evaporation  a  very  sweet  and  somewhat  sharp  matter,  and  does 
not  appear  to  contain  any  resin. 

The  gall  of  carp  and  eel  is  very  green,  ve^  bitter,  very  slightly 
or  not  at  all  albuminous,  and  contains  soda,  resin,  and  the  sweet 
but  sharp  matter,  like  that  of  the  ray  and  salmon,  and  which  is 
probably  picromeL 

Although  there  are  persons  who  frequently  throw  np  consider- 
able quantities  of  bile  without  the  previous  use  of  emetics,  no 
opportunity  has  been  offered  to  examine  it :  of  course  that  of  the 
dead  subject  alone  can  be  here  considered,  but  it  was  taken  from 
very  fresh  bodies. 

Human  bile  is  most  commonly  yellowish  brown,  sometimes 
green,  and  at  times  almost  colourless.  It  is  not  veiy  bitter.  It 
generally  has  some  yellowish  matter  suspended  in  it,  which  is 
sometimes  so  abundant  as  to  render  it  grouty.  Being  heated  to 
ebullition,  after  it  was  filtered,  it  became  turbid,  and  smelt  like 
white  of  egg.  On  evaporation,  it  yielded  1-1  Ith  of  a  brown 
extract,  which  heifig  calcined,  yielded  the  same  salts  as  extract  of 
ox-gall. 

Acids  throw  down  from  human  bile  albumen  and  resin,  which 
may  be  separated  by  alkohol :  I  gramme  of  nitric  acid,  at  25^ 
hydr.  saturates  100  of  human  bile;  common  acetate  of  lead 
changes  it  into  a  pale  yellow  liquid,  which  does  not  contain  pi* 
cTomel,  but  only  some  traces  of  an  animal  matter  that  could  not 
be  distinguished. 

1 100  parts  43i  human  bile  contain  1000  of  water,  and  the  re- 
oiaioing  100  parts  contain  a  very  variable  quantity  of  insoluble  . 
yellow  matter  swioitning  in  the  bile,  from  about  2  to  10«  and 
some  traces  of  yellow  matter  dissolved  in  the  bile  itself;  also  42 
of  albumen,  41  of  resin,  5  6  of  soda»  and  about  4.5  of  phosphate 
of  soda,  sulphate  of  soda,  muriate  of  soda,  phosphate  of  lime, 
and  oxide  of  iron. 

The  yellow  matter  is  insoluble  in  water,  oils,  or  alkohol ;  so- 
luble in  alkalies,  from  whence  it  is  thrown  down  in  greenish 
■  brown  flakes  by  acids.    Muriatic  acid  scarcely  acts  upon  it,  but 
changes:  it  to  green  brown ;  it  is  therefore  perfectly  similar  to  that 
of  ox-galL 

The  resm  of  human  bile  is  yellowish,  very  fusible,  very  bitter, 
but  less  so  than  that  of  ox-gail ;  and  it  is  perfectly  similar  in  re- 
.  spect  to  the  actioo  of  alkohol  and  the  alkalies  upon  it. 

Diseases  of  the  liver  mast  greatly  alter  the  bile ;  when  that 
.organ  changes  into  bt,  the  bile  becomes  less  resinous,  and  when 
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Ibe  ^  poosUtute  S^(kb»  ofike  liver,  ^  Mle  in  #va  isseaBce^ 
WAS  almost  entirely  4»qQpofied  of  albumen  ^  in  a  sixth  it  contained 
jLvecy  little  ^sastn.  . 

On4he€akuii  ofdhe  OaU-hiadder  of  0am. 

These  calculi  arexisually  aaid  to  be  composed  of  inspissated  bile  >y, 
but  on -^w^iDg  ihevn  with  water>  it  app^rs  that  they  contain 
iDnly  about  .one  p^  txxu.  of  that  £oid  interposed  between  their 
.  particles. 

The  »raslieid  gall-ftonQS  Jbave  po  smelLnor  taste;  they  are  of  a 
£ne  yellow  colour,  ajsd  iiave  been  used  to  painting,  but  the  co<^ 
lour  gr^iuaUy,  turns  .to-abeown,  as^iothe  stones  thi^nselves  when 
exposed  to  the  air  and  light,  but  more  slowly.  They  are  not 
.changed  by rheat  until  the  retort  begins  to  be  red ;  they  then  swell 
<iip,  yield  water,  oil,  elastic  fluids,  carbonate  o£  ammonia,  and 
a  oooipact  charcoal^  which  on  incineration  aiS^ids  1  -fth  of  phos- 
|}bate.of  linae. 

Although  they  tinge  water  of  their  own  colour,  it  does  not 
field  J -idOQtii'af  Us.  weight  pf  solid  residuum.  Th^  are  equally 
insolvble  in  alkokol  and  oils.  Caustic  alkalies  didsolvethem  i  tw 
yellow  .Solution  Is  pnoqpitated  in  ^reen  ^k^s.  Muriatic  acid  haa 
A  sl^t  action  upon  theiii,  and  turns  them  green :  hence  these 
^lil-stooesiire  evidently  composed  ^titirely  of  yellow  matter. 

Hie  igail^stDBes  of  the  human  subject  hav4g  been  (diaoiined  by 
apan^r  persons.  H^hey  jave  well  kpgtwn  to  be  fusiMe  by  a  slight 
heat,  soluble  in  alkalies,  as  also  in  fixed  and  essential  oils. 
^duUeiier  de  ila  £alle  .shewed  that  they  were  veiy  sokifale  in  boil* 
ing  alkohol,  and . deposited  in  brilliant  flakes  on  cooling.  Four* 
fcroy'has  since,  described  tiiem  more  accurately,  and  remarked 
4Mat  they,  were  ^analogous  to  those  anifnai  matters  that  wese 
jdianged.  into  fat  by  .putcefactioo. 

Mr.  Dupuytren  furnished  more  than  300  human  gall-stones^ 
4ifid  of  ihese  a  few  .were^fbcmed  of  wfhite  brilliaiit  laniinse,  and 
•aM9apo8ed.entirely  of  adipboere;  the  greater  part  wc««^f<n'med  of 
iyedlQW.  kuninas,  and  :Contaj»ed  ^oai  8S  to  94  p^  cent,  of  adipo* 
.o»re,  an4  irom  12  to  6:  of  a  colouring  substance ;  some  were  ten* 
^defied  -goeen  externally  by  bile,  and  were  similar  to  the  last  in* 
.teroally  >  .several,  ^ece  oovered  with  a  Jblackish  brown  «rust^  con- 
taining very  little  adipocere,  but  were  similar  to  the  yellow  ones 
4sitefn^y ;  .sometimes  die  black  substance  was  in  the  centre,  and 
fdie  yellow  substance  formed  the  crusty  lastly,  2  or^  were  U8<^* 
<bix>wn  throughout,  without  any  crystalline  appearanoe.  All  tlie 
jcoLouredgaH-stones  l^ad  bile  adherent  to  them,  wiiieh  might  tie 
separated  by  water.  ' 

Two  calculi  found  in  the  human  intestines  were  also  fouod  to 
>be  composed  of  grey  and  yellow  laminae  of  adipocere. 

^The  <x>louriog  substance  of  these  calculi,  >vhito  ydlow,  appetft 
5lo  be  tha yellow  matter  of  the  bile;  but  when  blackish  brown,  it 
ift^irrdbaUy  tfae^aalneinaltervaltered,'Solhat  carbone  beeomeft^piv* 
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dominant ;  in  tBe  same  manner  as  the<gall-stones  of  oxen  becoi&e 
bi-dwii  b/expbsuiti"  to  the  air. 

I'Heli^cakuliarefbrmeabysucbessiv^  rpund' a  centrical 

ribcl^os;  but  as  tfiose  of  tbe  ox  are  composed  only  of  yellow 
nlatt^,  it  b  evidertt  tiiat  there  most  exist*  some  circumstances  iii 
vHh1:<::h  this  substande  is  ptecipitatbd  from  the  bile^  while,  on  the 
iS&^r  hahd^  (fhose  cireumstafabes  dfa  not  separate  fb'e  otheV  prin- 
ciples of  tbe  bile  Now  the  yellow  matter  h  insoluble  in  water, 
attd  6hly  retained  in  solution  by  means  of  soda,  of  which  the 
bile  contains  but  little,  so  that  it  is  likely  that  the  yellow  matter 
may  often  be  formed  in  excess,  and  thus  deposited.  The  resin  of 
the  bile  is  the  only  other  principle  insoluble  in  water,  but  this  in 
so  stroQ^y  combined  with  picromel  aad  soda,  that  it  cannot'  be  ae'« 
fl^rate^'  by  the  strongest  acids. 

'  But  the  adipocere  of  human  gdl-stones  is  not  Contained  in  tbe 
liile,  andf  therefore  it  mUst  either  be  formed  in  the  liver,  and  de- 
posft^  as  soon  as  it  iis  formed,  or  the  redn  of  the  .bile  is  in  c^r* 
tain  Circumstances  changed  into  adipocere. 

The  gallrstones  of  otner  animals,  except  tbe  bo^,  are  probaUy" 
tknilBT  to  those  of  the  ox  j  ^nd  are  not  likely  to  contain  adipoceirey 
unless  perha|[)s  those  of  bhds. 

It  is  said  mat  eall-stones  are  not,  found  in  oxen  in  summer,  as 
t*hey  disappear  when  those  anicdals  i|re  fed  with  green  food;  but 
this  is  improbable,  considering  the  difficulty  of  dissolving  the 
yeUo^matter  of  which  they  are  composed.  Besides,  the  greatest 
number  of  butchers  do  not  examine  the  gallr bladders  in  summer, 
and  afiirm  that  the  gall-stones  are  very  scarce  even  in  winter  i 
they  have,  however,  been  found  in  two  gall-bladders  in  summer^ 
so  that  the  utmost  that  can  properly  be  affirmed  is^  that  they  a^' 
seldomer  formed  in  summer  than  in  winter. 
'  Jt  is  equally  unlikely  that  gall-st<^nes  of  the  living  human  sub« 
ject  should  be  dissolved  by  the  internal  use  of ,  ether  mixed  with 
oil  of  turpentine,  as  i^  can  only  be  taken  in  v^ry  small  doses  i 
besides,  the  ether  must  necessarily  ev^aporate,  and  at  all  events  it 
would  scarcely  arrive  at  the  gall-bladder>  and  even  when  there 
tould  exert  but  little  action  upon  the  stones.  It  is  therefore  pro* 
bable  that  the  good  efiects  of  this  medicine  depend  upc»  its  faci- 
litating the  passage  of  these  stones  through  the  intestines,  espe* 
cially  as  the  two  persons  that  Mr.  Gdyton  speaks  of  as  cured  bf 
this  medicine  voided  the  cafculi  by  stool  soon  after  the  use  of  th9 
medicine. 


Experiments  upon.  Inj£,gii.    JSv  Mr.  CHBV££iTi.r— /ouriii^  de  Phys, 
Oct.  I8O7. 

Thsss  experiments  were  undertaken  by  desire  of  Mr«  Vaoqi»e- 
lin»  to  determine  the  nature  0^  the  poqple  fume  yielded  by  indigo 
when  exposed  to  heaL 
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Indigo  by  distillation  yields  water  containing  ammonia  ^  sulphur 
probably  united  with  oily  hydrogen  j  a  thick  brown  oil  containing 
dirbonate  and  acetate  of  ammonia  j  prussiate  and  hydroguretted . 
sulphuret  of  ammonia ;  a  purple  substance  crystallized  in  silky 
tufts  in  the  dome  of  the  retort  j  a  very  bulky  charcoal  yielding 
prussiate  when  calcined  with  potash;  and  gases  which  were  not 
examined. 

The  purple  matter  obtained  by  distillation  was  sullied  with  oil. 
To  obtain  it  in  purity,  a  few  grains  of  indigo  were  exposed  to 
heat  in  a  close-covered  platina  or  silver  crucible  placed  among  the 
coals :  the  purple  matter  crystallizes  in  needles  in  the  middle  part 
of  the  crucible. 

Hot  water^  after  having  exhausted  Guatimala  indigo  of  all  that 
it  could  dissolve,  was  yellowish  3  it  yielded  on  distillation  an  am- 
moniacal  product,  and  let  fall  a  greenish  powder  that  turned  blue 
by  the  contact  of  the  air,  so  that  it  was  probably  indigo  at  a  mi- 
nimum of  oxidizement.  Some  time  afterwards  the  water  let  fall 
^  green  matter,  which  is  little  soluble  in  water,  but  dissolves  by 
help  of  the  alkalies  3  the  solutions  are  reddish,  and  on  saturating 
the  alkali  with  an  acid  they  return  to  a  green  colour  3  and  if  the 
solutions  were,  concentrated,  the  green  matter  precipitates.  Al- 
kohol  takes  up  this  green  matter,  and  becomes  red  3  but  when 
spread  out  thin,  or  mixed  with  water,  it  appears  green.  If  after 
the  precipitation  of  this  green  matter  from  the  concentrated  solu- 
tion alkohol  be  added,  a  yellowish  brown,  bitter,  astringent  matter 
is  separated,  which  burns  on  the  fire,  and  exhales  the  smell  of 
cmpyreumatic  vinegan  The  alkohol  becomes  reddish  by  taking 
up  a  combination  df  the  green  matter  with  ammonia.  Indigo  lost 
12  per  cent,  by  this  treatment  witJi  water.  Both  the  indigo  ad 
minimum  and  the  green  matter  seem  to  be  taken  up  by  the  water, 
on  account  of  their  being  combined  with  ammonia. 

After  the  indigo  had  been  exhausted  by  water,  alkohol  separated 
green  matter,  a  red  matter,  and  indigo  ad  maximum.  The  in- 
solubility of  the  green  matter  when  water  was  employed,  is  owing 
to  the  ammonia  not  being  sufficient  to  render  the  whole  soluble, 
and  also  to  the  attraction  of  the  red  matter.  This  red  matter  is 
very  similar  to  the  green,  but  its  colour  is  not  changed  by  alka- 
fies  or  acids,  and  it  is  precipitated  from  them  in  red  flakes.  The 
treatment  with  alkohol  separated  30  per  cent,  of  tlie  original  in- 
digo. 

From  the  remainder^of  the  indigo,  muriatic  acid  separated  Id 
per  cent,  of  the  original  weight,  of  which  2  were  iron  mixed 
with  alumine,  2  were  carbonate  of  lime,  and  6  were  red  matter. 
The  indigo  that  still  remained  was  of  course  45  per  cent,  of  the 
original  weight,  deducting  3  per  cent,  for  the  silica  it  was  found 
to  retain. 

Other  kinds  of  indigo  did  not  yield  exactly  the  same  results. 
In  most  the  gfeen  matter  was  of  a  fawn  coloiir,  it  became  red  by 
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•Ikalies^  but  aci<is  did  not  Unan-it  ggeem  :A  r&ry  dark  blue  sped* 
meo^'  in  square;  heavy  caKes,  yieldejd  do  indi^  i^iDUiinuai')  ibi^ 
asb^  of  this  kind  contau)^  more  ^ron  than  above  stat^  fbd 
also  some  magnesia.  A  specimen^  said  to  be  from  Bengal  3^iel^ed 
)-20th.of  ipdigo  ad  minimum*  and  its  ashes  contained  a  little  ^ul^ 
phate  of  lime.  In  some  specimens  w(ere  found  tf^ces  of  pbosdiat^ 
of  lime.  , 

The  colouring  matters  that  are  mixed  with  pure  indfgo  ^re  prpr 
bably  modifications  of  that  substance.  , 

Pure  indigo  has  a  violet  tinge  5  it  gives  a  beautifol  blue  solution 
in  sulphuric  add.  It  yields  by  heat  a  purple  snboke,  that  con- 
denses in  acicnlar  crystals^  which  are  perfectly  similar  to  indigp 
purified  by  solvents,  except  that  it  does  not  contain  any  of  the, 
earths  retained  by  tljte  other.  If  a  small  quantity  of  this  pur^ 
indigo  b  exposed  tQ  a  $udden  heat^  it  is  volatilized  without  altera- 
tion I  but  if  slowly  heated^  some  part  of  it  is  decomposed.  This 
volatilization  of  a  body  containing  so  much  carbone  as  indigo  apef 
is  very  remarkable^ 

Pure  indigp  is  but  slfghtly  soluble  in  alkobol,  and  the  g^reates^ 
part  of  what  is  dissolved  separates  from  that  solvent  after  somi^ 
lime  i  if  the  ipdigo  ;'etains  iany  of  the  red  matter,  the  solution  is 
permanent. 

Neither  muriatic  add,  nor  caustic  potash,  have  any  action  on  it 
f n  the  cold  j'  but  on  applying  heat  they  become  yellowish,  as  som^ 
of  the  indigo  seems  to  be  decomposed. 

Indigo  is  disoxidized  by  sulphuretted  hydrogen,  as  has  been 
shewn  by  Vauquelin  5  and  thus  it  not  only  appears,  that  part  of 
the  oxygen  in  indigo  has  a  kind  of  separate  existence  from  thj^ 
other  principles,  so  that  it  can  be  separated  without  destroying  the 
colouring  matter  5  but  also  that  carbone  is  not  the  cause  erf  tb^ 
dyeing  propeity  of  this  drug,  as  it  loses  its  colour  even  when  i^ 
retains  most  carbone.  This  action  of  sulphuretted  hydrogen  vjpon 
ipdigo  is  similar  to  its  effects  upon  metallic  substances,  and  assi- 
milates indigo  to  them. 

Copamon  indigo,  moistened  with  water,  is  slowly  decompQsedi 
and  f mits  an  ammoniacal  and  slightly  sulphureous  odour.  .  It  theQ 
Contaiot  a  portion  of  disoxidized  indigoi  held  in  splution  b^  ^m-r 
monia. 

Olutinoms  matter  mixed  with  indigo  did  not  emit  any  gas  in  tWQ 
inonthS)  but  the  liquor  became  green,  and  contained  a  large  pro* 
portion  of  dsspxidized  indigo,  as  also  carbonate  of  ammonia. 

■  ■ ''  ' 

Oiservations,^n  the  thitd  volume  of  Sflcholspn's  quartp  Jpur<^ 
nal  is  an  account  of  a  metallifocm  sublimate  obtainable  from  In- 
digo by  distillation,  which  appears  ^m  the  present  ^Xpsriim^ntij^ 
to  have  been  pure  indigp. 
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On  ike  Ateiate  tf  Ammonia,  commonly  called  Sfnritus  Minderert, 
By  Mr.  Vhil,  Anth.  Stsikachbk.— /o»r.  de  Phys.  and  Ann, 
da  Chim,  Nov.  ISO/. 

A  PROPERLY  saturated  acetate  of  ammonia  cannot  be  obtained 
when  weak  acid  is  employed,  and  the  mixture  made  without  heat. 
Carbonate  of  ammonia  was  added  to  the  first  half  of  vinegar  dis- 
tilled in  a  glass  retort,  and  no  perfect  saturation  could  be  obtained 
although  the  mixture  was  kept  well  sjtirred,  and  the  acid  or  al- 
kali was  added  at  long  iptervals  of  time ;  nor  was  a  gentle  warmth 
of  any  benefit ;  so  that  it  was  necessary  to  add  a  slight  excess  of 
acid  to  fix  the  'ammonia. 

'Glacial  acetic  acid  diluted  so  as  to  have  the  s^me  specific  gra- 
vity as  common  distilled  vinegar,  was  used  with  no  greater  success: 
neither  could  a  saturated  mixture  b^  obtained  by  using  vinegar 
.  that  had  been  exposed  to  the  temperature  of  only  5°  Reaum.j  and 
then  had  been  drawn  off  to  an  half  by  distillation,  so  that  its  spe- 
cific gravity  was  double  that  of  distilled  vinegar. 

Indeed  acetate  of  aniraonia  requires  fot  it?  perfect  saturatioti, 
concentrated  acid,  and  alkali. 

Water  saturated  with  ammoniacal  gas,,  at  the  temperature  of 
pnelting  ipje,  ppujred  iippn  rectified  glacjal  radical  vinjegar,  emitted 
^much  heat  and  white  vapours  j  but  on  being  cooled,  th.e  point  of 
saturation  was  soon  found.  Glacial  acetic  acid,  diluted  with  five 
times  a&  much  distilled  water,  also  produced  a  perfect  sapuraliou 
with  caustic  ammonia.  "    , 

Lassone  proposed  the  use  of  radical  vinegar,  to  prepare  aparabr 
niacal  acetate ;  but  in  fact,  when  radical  vinegar  distilled  fronx 
verdigris  is  combined  with  the  volatile  alkali,  it  always  exhalesi 
a  \exY  disagreeable  empyreumatic  odour,  especially  when  di- 
luted with  water,  which  probably  ari?^s  from  an  enipyreumatic 
oil  contained  in  the  radical  vinegar. 

On  repeating  Lassone's  process  of  subliiping  eiqual  parts  of  sa^ 
ammoniac,  whiting,  and  rectified  radical  vinegar,  an  empyreuma- 
tic  white  salt  was  obtained,  which  turned  paper  dyed  with  red 
roses,  of  a  green  colour,  although  sulphuric  acid  disengaged  va- 
pours oi  radical  vinegar. 

It  was  singular,  that  this  salt,  after  liaving  been  kept  for  a  year 
in  a  well-closed  bottle,  did,  on  opening  the  bottle,  be<:ome  of  a 
Beep  red  colour;  tjie  empyreumatic  oil  being  suddenly  carbo^ 
pi  zed  by  the  contact  of  the  air,  as  happens  to  oil  of  Dippel,  which 
i-equently  blackens,  on  the  bottle  in  whiph  it  has  been  kept  for 
'6pme  time,  being  opene3. 

"   The  residuum  of  this  sublimation  contains  ammonia  with  ex- 
cess of  acetic  acid. 

Saturated  acetate  of  ammonia  neither  volatilizes  entirely,  nor 
gives  out  its  acid  on  evaporation,  as  has  been  stated  5  but  it  yields 
ii^nxmonia  by  being  heated,  and  the  residuum  has  an  excess  of  acid. 
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A  pound  of  ammooiacal  acetate,. prepared  from  crys^Hixed.m^ 
dical  vinegar  diluted  with  6ve  times  as  much  water  and  caualie 
ampaonia  as  highly  impregnated  as  possible,  was  distilled  at  ihe 
temperature  of  25  or  30°  Reaum.  (88°  or  fi^  Fahr.),  until  ooo 
half  had  cociie  over.  The  distilled  liquor  had  a  sharp  taste, .  k 
rendered  tiuctore  of  red.  roses  green,  and  formed  whit^  clbiidt 
with  the  vapour  of  muriat;ic  acid.  The  remaining  half  was  dis- 
tilled at  a  boiling  lieat,  until  only  four  ounces  were  left :  ^at 
.  pame  over  w^s  still  alkalii^.  The  residuary  four  ounces  bein^ 
plunged  iolba  bath  of  comnaon  salt  and  ice^  yielded  a  mass  of  red^ 
empyreutoatic>  sour^tasted  crystals. 

In  this  decomposition  there  is  a  concourse  of  two  attractii^e  forces^ 
that  of  ammonia  for  caloric,  atni  tliat  of  acetate  of  ammonia  tor  an 
e^tceps  of  actd;  .so  that  saturated  acetate  of  atnmonia  only  pans 
%yitfa  its  ammt»&ia,  until  the  residuum  acquires  isuch  an  excess  o£ 
fpd  as  to  heconoe  fixed;  osf  course,  by  adding  a  large  quantity  of 
acid  to  an  imperfect  acetate  made  with  a  weak  acid*  it'i^y  b% 
rendered  so  fixed  as  not  to  give  out  any  aibinonia. 
:.  Four  pounds  of  Orleans  vinege^r  were  poiired  up6jn  an  bunce-of 
carbonate  of  ammonia:  onejialf.was  then  distilled  bfi*,,  by:  a 
boiling  he^ ;  the  distilled  liquor  wa3  very  acid,  and'did  iiiot  c(3m« 
tain  ^ny  ansmonia.  When  only  .^ight  ounces  wete  left  in  the  rei 
tort,  the  residuum  was  yellow  and*  very  av^d  ;  froni  which,  ahoth^ 
ounce  being  evaporated  in  an  open  vessel,  it  exhaled  the  odour  oif 
radical  vinegar,  and  the  liquid  became  of  a  datk  ambec  colOMr, 
which  being  exposed  to  a  cold  of  ^'=*  —  O  Reaunti.  (19^  Fahr.),  coo?^ 
gealed  into  a  mass. .  This  mas$  having  beeti  draitied  for  a  li||[h|:y 
yas  pressed  between  blotting-paper,  and  thus  thsere  wfer^  pr«l- 
^ured  six  drachms  of  very  xl^hite  ammoniacal  acfetate  of  an  agroor 
gble  saline  smell  and  (aste«  which  slightly  reddehed  tincttlre'of  lith 
mus.    It  did  not  melt  in  thei  heM  of  summer.  ' 

Acetate  of  ammonia  is  very  easily  separated  into  ammpoil  and 
the  acetate'  with  exe^s  of  acidr  for  though,  oti  dipping  white  btot- 
ling-paper,  tinged  with  infiision  of  red  roses  or  litmus,  iiub  a  sst^ 
lurated  acetate,,  its  colour  wa$  not  changed  ;  yet,  on  ^exposing  it  cot 
the.dir  for  a  qiuarter  of  aiy .  hour,  the^  littnu«  paper  be^fi^e  veryi 
red,  and  the  red  rose  paper  was  not  changed.  ;  .  ^ 

Acetate  of  ammonia  perfectly  saturated,  in  a  well-dosed  and 
full  bottle  in  a  cool  place,  kepntor  a  year  without  attwfattoffTtWir 
another  portion  kep^  in  a  bpttle,  of  wjiich  it  filled  only  one  third* 
ind  •  exposed  to  the  variotis  temperatures  of  the  W;  became 
slightly  acid.  '    *        . 

Many  processiei  have  been  given  'for  ptrepanti^  acetate  of  aipr 
moaia ;  the  pKeceding  eitperiments  evidfently  shew  that  they  may; 
be  rendered  more  perfect.    The  following  is  a  very  simple  and  , 
good  method:  •      - 

:.  Thirty  partt  oif  the  first  balf  dlstilli^  off  from  a  good  white 
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ymne^Vitiepar,  is  to  be.  mixed  with  one  part  of  the  ^t$t  (lortiqnl  of 
very  4ry  and  newly  snblimed  earbonate  of  amlnotiia^  utd  the  mix-* 
tore  boded  gently,  until  ten  parts  are  coosomed.  The  liifoor  bc^ 
eomes  yellowish  and  subacid.  Being  cooled^  a  anoall  quantity  of 
ttnmoniaoal  carbonate  must  be  added,  to  tatoMe  the  acid^  a^et 
iHiikb,  i€  must  be  kept  in  a  wdl-stopped  bottle  and  m  xxkA  place; 

The  first  twelfth  part  that  passes  over  when  good  wine^iilegitf. 
h  slolvly  distilled  in  a  glass  retort,  althoagh  as  c^ooriess  as  wateri 
ii  chained  with  colouring  e&tractive  matter ;  wkieh  wetvtt  t»  diiFi 
tin^ish  strong  acetic  acid>  obtained  by  the  freeeing  of  distilled 
vinegstr,  from  the  atid  obtained  by  tlte  distillation  oi  adetates. 

When  the  acid  obtained  by  freezing  distilled  vinegar,  is  poiired 
vpofi  minium,  the  oxide  is  first  lowensd  to  its  minimum  of 
Axidiaement  by  the  extractive  nnatter,  and  then  totally  disMlved. 

The  acid  obtained  by  distillation  of  ihe  acetates,  not  confining  ^ 
•MtrwdPire  matter,  but  an  empyreumatic  oil,  changes  mibluni 
prtly  into  a  brown  oXfde  at  the  maxlmutD  of  ooiiditfefnent,  wblcb 
Wnot  dissolved ;  at-  the  same  time  another  portion  of  the  oxide 
Si  hrkreied  to  the  minimum,  and  taken  up  by  the  uddi 

The  insblUttie  oxide  thus  produced  by  radical  vtniegafy  is  siaiihi^ 
to  the  brown  oicide  obtained  by  Proust,  oh  tksing  n'Wsit  acUf  md 
by  Vauquelin,  on  using  oxymuriatic  acid. 

jQhiMrifaiiotSs.'^Th^  author  of  this  paper  ik  certainly  miataltM 
in  snpt>Csin^  ibat  chemists  have  alwa]%  st^ed  «iimoni«Kd  attetilie 
Id  jilld  Its  ^ctd  by  distillation.  Dr.  Bryan  i^^SS^^  ^*  alrei^f 
sbe^n,  iof  bin  Tfeailse  on  acetous  Acid,  that  when  a  solmaen  oif 
aoetKiVe  Qf  atnmo^d  in  water  is  distilled,  ammonia  first  passes  overy 
tbdn  IhS^Ciid )  tad  la«ay«  sonoe  of  the  sale  itsdf  *,  but  that  no  sBcb 
decomposition  takes  place  i»htsh  dry  acetate  of  aAMdoniaf  is  sUb^ 
nnftd  by  tf  modbrafe  heat. 

t9k^  ejtperlmenf  s  in  the  latter  part  of  the  paper  sbev«r  a  real 
diffbreii6»  Ifii  (he  ptdpertiel  of  the  SKetous  a^  acetic  Acids,  as^  fthd 
ibrflier  dls^cftvM  miniuM  entirelf,r  but  ih«  latter  0i4y  takes  t^ 
pfttt'  df  kx  tfnd  Umm  (l!4»  it^aiodar  in  ihe>  form  of  brown  CKiditf 
of  lead. 
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-^uolcmdc/errugmous  Sand,  BgMr.  Louis  CerxDiJtR.^/ozo^.  dct 
Mines,  Jffo.XU. 

f)kiglEU9nioirr«ibd«-  ibcmd  io  the  tm^hbeofhoo^Df  vokaoces  ; 
bnft  jnost^omknoiriy -mixed  with  fragihenta  of  Iftvai^  aani  g^aiflis<  06 
ftUspilri  pfroxene/aiioa;^  aMpiobelet  black  garnet,  afod  imfk^- 
gene,  to  which  are  sometimes  added  corundum,  zicdHV  flptnettejc 
«iftaili<tei|takaPQdttilktef  of  Wl&ih  babstohe  tho^sCtteluie.)!  a 
variety. 
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The^graUia  <^  (bis  tond  se]d6Qn  attaiti  foaror  five  rniUifdetties  la 
diameter  ^  they  me  angulaf>  and  soihetime?  octiiedraU  per&ctljr 
cpaque  aad  black.  Tbiey  do  not  scratch  glass»  are  brittle^  attd 
yield  a  black  powder.  Thetr  Burface  is  metallic^  passing  toTttnoUi^ 
butfiometimes  duAlj  the  fractiue  is  smooth,  commotilj  shmtii^  Mii 
fleetly  concboidal,  witlioat  any  appearance  of  lamiDae*  Tbe^ 
are  strongly  attracted  by  the  magnet^  and  sometimes  have  pol^ 
trheir. specific  gravity  is  4$g&  to  4.89O*  Infasibiey  bat  yield  wUk 
borax  a  black  enamel,  the  small  fragments  of  which  are  blackiA 
preen,  and  semitransparent.  Thefy  are  not  found  ki  a  decomposed 
state.    They  are  totally  ^uble  in  mdriatic  acidL 

Thifi  saod  has  bc'en  confoonded  M^ith  the  fer  oxydnldof  Haiaf  | 
and  might  be  mistaken  for  the  fer  oligiste  of  the  same  author^  bKt 
the  above  characters  are  sufficient  to  distinguish  it 

The  ffe!Ttffin6US  sarid  of  TenerTIFe  contains  ';?^  per  centTot 
oxide  of  iron,  J4  8  of  oxide  of  titans  1.6  of  oxide  of  mang^oi^ 
0.8  bf  altimine,  and  a  trace  of  chromic  acid. 

Tliat  of  Puy  in  the  deparfment  6f  the  Haut  Loire,  contains  83 
per  oedt.  c^f  6!iide  of  thyn,  12.6  of  oxide  of  tftaii^  4.S  of'o&idi  of 
manganebe^  and  0^6  of  alumineL 

Th^tof  Niedermennich,  hesff  Andemadi  on  tlie  Rhine,  contiite 
79  per  cent,,  ef  oxide  of  iroB,  15. g  of  cnddeiof  titan,  2.6  of  oxidi 
of  dianganese,  and  1  of  alomine.  /         ^ 

These  analyses  were  confirmed  by  the  exan&isiaCion  of  3?  Mlldfr 
speoitxieafr  from  tarioQs  conritries:;  and  th!s  V0)cani<:f  saifd  ^^Hlgfat 
t^ierefbre  to  be  considered  as  a  pecuHar  specie^,  to  Mirhic^  tte 
name  of/er  ItteTri  (titanized  iron)  might  be  assigned. 

The  banks  tiear  Aiidernach,  from  wbent^  the  ferruginous  seM 
t€  Niedernn^nnich  was  taken,  extend  tcr  the  b^se  of  ttvo  mag^ 
£cent  craters,  Bellenberg  and  Hochsimmem*  These  ci'alenr  iM 
perfectly  insidated,  and  rise  ab<^ve  the  surnmnding  volcapieeo^* 
try.  Their  form  is  that  of  a  corie  oblkjuely  tiJoiloated,  tertnlnaftal 
by  a  deep  fisaurt  on  one  side.  They  are  aborb:  ^200  metres  (yard^) 
to  he&ght.  They  are  tbtally  formed  of  common  ted  stiotk^ 
chMcfbiing  in  the  hands. 

Thes^  cretins  hare  escaped  the  observation  of  Ferber>  Collitif; 
and  other  mtn^alistSi  who  have  examined  this  country,  probably 
because  they  sfre  dm  of  the  common  road.  That  they  a#e  real^ 
•ittitict  volcanoes,  is  evident  from  thefir  description,  although  Somd 
Ge^an  mineralists  (Werner  and  hfe scholars)  suppose,  that  wfa^^ 
4Jiter  extinct  volcanoes  are  spoken  of,  the  obsfefver  is  mi^tietken, 
and  gives  that  name  id  6ommdB  basaltic  cap9,  SQt:h  sai  itre  fi^uml 
in  t£^  Gcmntry. 

.       ','(  .'Hfc  lair  fc 

(Wwnfort*ftj.--»-^Phw  iR  orily  the  fim  of  d  sefiei  of  6bset^£?6n# 
on  diiiffegmi^  voleanit:  suM^do^.  In  the  tbitd  ve^me  of  Uiift  WoHc; 
ipHgd  S26>  mf'b&f^KMiitltsoA  ncMkm  <^  tHiat  is  h61f«  giv^h  lu 
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Tbe  ferrtiginous  sands  here  spoken  of>  differ  from  the  xn^na* 
chanite  from  Cornwall,  by  containing  a  much  larger  proportioilk 
©f  oxide  of.  iron,  in  coiwequence  of  which,  they  are  more  strongly 
attracted  by  the  magnet.  Menachanite  also  contains  silica  in  a 
j)otable  proportion.  This  difference  of  composition  certainly  en- 
titles these  sands  to  form  a  separate  species;  bat  the  name  offer 
.litane  is  ei^ually  applicable,  both  to  menachanite  and  these  satlds^ 
and  therefore  equivocal,  especially  as  the  oxide  of  iron  is  superior 
in  quantity  to  the  oxide  of  titan,  even  in  n>enachanite. 
,  ,  We  take  this  opportunity  of  announcing,  that  Dr.  Wollaston 
has  fately  found  the  columbium  of  Hatchett  to  be  the  same  me* 
ts^lic  substance  as  the  titanium  of  Klaproth,  or  menachan  of 
Werner.    .  . 


On  sparry  Iron  Ore,    By  Mr,  Collet  Descostils.— Jbz<r.  des 
Mines,  No,  124.  .     ...^ 

*.  In  a  former  tpemoir  (see  Retrospect,,  vol.  li.  p.  334),  the  pre- 
sence of  magnesia  was  shewn  to  be  the  cause  of  the  difficult  fii« 
sion  of  soine'  spahry  iron  ores.  *  It  has  since  been  found,  that 
twh$;n.  the^^  onss  lare  melted  in  a  crucible  lined  with  charcoal 
powder,  the  magnesia  does  not  vitrify,  and  hinders  the  fused  iron 
^0m  itniflbg  into  a  button. ' . 

:  The'  usual  process  for  rendering  these  infusible  ores  more  tract- 
albje/  isi  to  expose-  them  to  the  weather,  which  ^appeals  to  act  by 
abstracting  the  .magnesia  :  this  idea  could  only  be  proved  by  coink 
parative  analyses  of  the  same  ore  before  and  jlfter  the  exposition : 
but  aS'  this  process  is  but  little;  used  in  France^  such  specimens 
icould  not  be  procured. 

.  Two  specimens  were  therefore  taken  from  the  same  vein,  onu 
©f  which  was  not  altered  j  the  other  was  decomposed,- so  as  to  b# 
rendered  fusible.  The  recent  specimen  contained  four  per  cent  of 
magnesia,  and  the  metals  were  combined  with  cai'bonic.  acid.  The 
decomposed  specimen  did  not  contain  any  magnesia  nor  carbosic 
acid,  and  the  metjlls  were  oxidized  ad  maximum.  Five  other  ^e* 
cimens  of  fusible  ore  from  different  places,  yielded  similar  results. 
In  all  cases,  the  lime  was  rather  more  abundant  in  the  altered  ore, 
because  of  the  abstraction  of  part  of  the  other  principles.  .  The 
muriatic  solution  of  the  altered  ore  yields  a  siliceous  jelly,  that 
seems  to  indicate  the  union  of  silica  with  the  iron  y  but  this  jelly 
has  never,  been  observed  in  the  solutions  of  the  unaltered  ore.   » « 

The  same  change  undoubtedly  takes  place  in  ores  exposed  for  a 
long  time  to  the  air  and  rain.  The  change  has  been  supposed  to  arisfe 
from  the  dissolutioh  of  the  carbonate  <^  magnesia  by  the  rain,  aiig-  ' 
mented  by  the  increasing  bxidizertient  of  the  metals;  or  from  tl^ede- 
^composition  of  the  sulphate  of  iron*  arising  frooi  .the  pyrites,  which 
are  almost  always  mixed  with  the  sparry  ore^  as  this  metallic  %v^ 
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^hate  i^  decomposed  by  the  magnesia,  and  the  new-formed  soli 
pbate  of  magnesia  is  carried  off  by  the  rain.  Mr.  Le  Maire  ha* 
obaerved  an  efflorescence  of  sulphate  of  magnesia  upon  a  heap  of 
washed  ore.  It  must,  however,  be  confessed,  chat  pyrites  are  nOI[ 
legularly  distributed  among  the  ore,  and  that  they  may  be  found 
in  fusible  ore,  with  all  their  native  brilliancy.  The  water  tbaf 
had  washed  some  roasted  ore  at  Allevard,  which  was  covered  witlf 
white  efflorescences,  did  not  contain  any  iron,  but  only  the  sul- 
phates of  magnesia  and  lime :  this  last  formed  one  third  of  the' 
residuum.  As  these  prgportions  are  not  constant,  it  is  probiibJe- 
that  some  efflorescences  consist  only  of  sulphate  of  lime.    .  i 

•  A  similar  result  may  be  obtained  from  immersing  roasted  mag-> 
nesian  sparry  iron  ore  j  but  if  the  ore  is  too  much  roasted,  th©- 
magnesia  does  not  decompose  the  sulphate  of  iron.  The  presence 
of  carbonic  acid  is  not  so  prejudicial.  .         l 

^  Several  essays  were  made  of  a  crystal  of  the  iron  ore  of 
Elba ;  one  without  roasting  or  pulverizing  it ;  but  barely  involving- 
it  in  powdered  charcoal,  which  yielded  a  perfect  button  j  others 
iiad  magnesia  added  to  the  ore,  which  was  well  pulverized,  mii^ 
moistened  with  oil ;  and  it  appeared  that  fifteen  parts  of  magnesiiii 
rendered  1(X)  of  the  ore  refractory.  The  former  experiment 
shewed  also,  that  the  hardness  of  ore,  or  its  resistance  to 
tcids^  does  not  influence  its  fusion,  and  that  large  fragments  require 
only  a  longer  time,  but  not  a  greater  heat,  than  small  pieces. 
.  As  tfad  separation  of  magnesia  is  the  object  in  preparing  these 
ores,  it  may  be  a/ccelerated  by  moistening  the  ore  with  a  solutloii' 
Qi  sulphate  of  iron,  and  after  some  days  washing  it  with  water : 
or  tlie  pyrites  contained  in  the  vein  may  be  slightly  roasted,  and 
then  \cii  to  efBoresce ;  but  they  must  bs  carefully  separated  hcstsi 
the  ore  itself,  jbtecause  they  would  not  in  ^is  process  have  suf?-' 
£cient  time  to  be  decomposed,  and  would  spoil  the  iron.  ^ 

The  magnesia  that  may  be  left  in  th^  ore,  is  fusible  with  lime,' 
sUvca*j9n4  alumine;  and  theae  earths  are  found  in  small  proportions: 
in  the  scoria  of  sparry  iron  ore.  Oxide  of  manganese  may  be 
substituted  for  alumine;  and  this  explains  a  circumstance  observed 
at  Allevard,  which  appears  at  first  to  contradict  what  has  beett 
said  above. 

It  is  there  the  practice,  when  the  smelting  does  not  go  on  well, 
to  add  some  magnesian  (pr  undecomposed)  sparry  iron  ore;  but 
it  is, probable,  that  this  addition  is  to  prevent  the  production  of 
white  cast  iron,  as  the  grey  is  the  obj'ect  in  this  foundery.  Too 
imJkch  charcoal  is  used  in  this  furnace  to  suppose  that  the  want  of  it 
WQal4  produce  M'hlte  metal;  but  the  ore  itself  often  contains  a  large 
pipppnionpf  mapganese,  which  has  that  effect,  even  although  the 
metal  is  exposed  to  a  violent  heat  for  a  long  time  upon  a  bed  of 
ch^fcoal.  Ijron  alone  gives  a  very  brown  metal.  The  magnesian 
ore  they .'eoBploy  is  very  poor  in  manganese:  ;by  diminishing  the 
l^^po2lli>a  of  thjit  m^  ii^  th(»  charge,  and  in  favouring  t^e  com? 
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bisgtteo  Mibe  iron  m^  chareoal,  fay  the  ^agoen^  iwAtfog'tfi^ 
fi?  more  xefmctory,  tbe  metal  is  brought  to  a  gr^y  colour.  T1n# 
^pl'tcAtion  U  not,  however,  certain,  becimue  the  £iGti  have  not 
jet  beeo  ofaMqrvittd  with  proper  care. 

,  It  vvwl^  he  of  gieat  aerripe  if  the  ^^ualkies  of  epany  iron  1^0 
eoqld  he  dMCOvered  by  externd  characters,  or  some  easy  trials^ 
tal  neither  the  texture,  fracture,  brilliancy,  colour,  loss  jof  weight 
by  foesUng,  or  fipedfic  gravity,  mx  even  the  union  of  «ev>efal  of 
Ibe^e  characters,  yield  any  iudication  of  the  constituent  principkep 
ef  ypsury  jTDR  ores,  not>vitbstandiUg  the  ob^rvation  in  the  former 
paper  respecting  the  ore  denominated  niaillat ;  for  fusihle  ores  are 
d90  fi>UDd  ouuposed  of  large  plates,  and  which  contaia  very  little 
iM^guesia. 

The  most  simple  pnocess  is  to  fuse  ten  grammes  (150  graias)  of 
the  OK^  previously  pulverised  and  moistened  with  oil,  in  a  covered 
^ruoihle,  filled  with  charcoal  powder.  The  essay  may  be  made  iti 
a  emltb^s  forge,  by  placing  some  bricks  opposite  to  the  twycr  to 
fjpntoe  the  fire.  Il  this  essay  produces  an  earthy  greyish  poass^ 
^llible»  and  fiUed  with  small  globules,  the  ore  is  very  magnesks 
cUKI  refiactoiy.  A  wiell^formed  button,  with  a  few  soori«,  sliewa 
ihat  ^oie  is  fiisible,  and  contains  but  little  manganese  5  greea 
aeoriie  indicate  oiiflnganese }  it  imist  however  be  observed,  that,  if 
line  fusion  is  continued  too  long,  the  manganese  is  f  educed,  and 
united  with  the  iron. 

'  The  undecoqiposed  ^es  lose  from  31  to  37  per  cept.  by  roast* 
iiyg,  the  decomppsed  ores  lose  14,  which  Is  6nly  water,  aodgrow 
ilUbef  harder.  The  proportion  of  magnesia  and  oxide  of  manga* 
aeie  i&  very  variable  >  they  each  sometimes  form  12  per  €:ent«  oi 
Ihe  oi?e,  and  at  pthers  are  scarcely  to  be  fo^nd.  A  large  proper- 
tkui  of  the  one  eeems  to  exclude  a  large  proporttoa  of  the  other  y 
but  the  absence  of  ooe  does  not  in(er  the  presence  of  the  other ;  so 
t{iat  tfie  oxide  of  iron  always  forms  more  thlNi  h^f  the  ore,  and 
iOinBtiiQes  much  moce,  particularly  the  ores  ffom  the  Pyreaeea^ 
which  are  easily  smelted  by  the  Catalan  method. 

This  method  consists  in  reducing  oxide  of  ircm,  by  a  kind  of 
eeroentatioo  in  contact  with  the  burniug  ^el,  ^nd  when  th* 
greatest  part  of  the  iron  is  reduced,  the  earthy  substance*  aad 
mrediwed  oxides  are  vitrified  by  the  heat  being  increased,  90  that 
the  glc^Ies  may  unite.  Sometimes  the  metal. obtained,  is  really* 
excellent  steel,  and  may  be  forged  into  bars.  This  (^ration  ia 
Uie  easier  as  the  ore  contains  less  earthy  matter.  If  the  eartha 
are  fusible,  nothing  need  be  added,  but  at  Baigorry  the  erode  0F# 
eontains  four  per  cent,  of  magnesia,  so  thatia  fiux  must  be  added  ^ 
and  it  is  evident  that  some  Qerman  sparry  iron  ores,  which  CM* 
tain  12  or  14  per  cent,  of  matrnes'ia,  could  not  be  trepttd  by  dm 
Catalan  nuethod.  The  scoriae  always  contain  a  large  proportion  df 
eoude  of  iron,  and  the  larger  as  the  earthy  paits  ate  aMM:eabua<^ 
dax^  in  ikq  oie,  whence  poor  jores  cannot  lae  €haa  4r«atad>  *li^h£tal 
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decomposed  sparry  ore^aiul^ac  ^  w^ASip  of  Elba,  are  peculiarljp 

ej^pierinji^ts  made  cfn  larjjfe^a^  '  T'^y^'  ?Sl^** 

'nave  1)een  bbtainell  from  ffiais' or i5  or  TzOrgramm^s  u3b  w!pOO 
grains)  of  crystals  of  ore  from  Elba.  This  easy  redijction'ortbe 
We  eiyiaiffsfhe  dM^^^^  cast 

iibn,  as  it  probably  p^fes  its  cplavtr  t<i  iBe  degree  i^f  o'Kygeteftfeitofeiit 
-oily.   IFthe  ^cementattoti  4s  prolonged,  ai£j  thl6  *h^  fngrc^^^ 


'produce  softlrbn,  as  is^ well  knowii^ 

•   *To  this  paperariB  annexed  21  analyses- of  different  sparry  irdn 

ores,  with  thetr  extfernai  character»>  aiid^in'  slt)ln'<§*^sfe^ '^Iteif  re- 
jspective  fusibility,  to  corroborate  what  harf  beeh.'sa?d'abd^fe  offBe 

im^ossibiHty  of'judgibg  cohipertirn^  tlftf'^phi^^^^  oreVb/ 

^jts  external  appearance.         '     '        "      '    * '  *^     '    •"  '  '•'  -^ 

OdservaHons.'^lt  evidently,  appears,  that  th6  carbonates  of  4ima 
arid  iron  pre  so  extremeljr  simrtir  rri  their  cl'ystafiM®ftoF,*!<bd'ati» 
«brb  such  variable  prpportiohs  Of  oxidizW.  niabiaftfes^' aiid' 'mik* 
nesia,  that  several  distinct  species  have  fceefa  ^fi^nBed'tc^di^. 
?:ven  Mr;  Descostils  seems*  to  h?ive  JfalT^n  'M6  I«il3'fefrdfi,*i« Hre 
'  conceive  the  Pj^reriean  ores  whichrhe  mentl^oris, '  3ri'p^ffe<D|?^  d^^» 

tioct  from  t{ie  comipon  sparry  iron  ore.  "^    '^'''*  •  *'  *  ^    '  '*'''' 

•~*  iBy^oinparirig  the  results  Bf  fhe  analyses  qupffed  by  himi  'i;#hite 
or'spariy'  iWore  is  cdm^sed  or50'  to  6p  per  debf/W  bjMfe^f 
^jronj  I  to  6  of  oxide  of  manganese,  wHich  soiriefifneSjeJ^ifeltf^o 
.12 ;  1  id  5'  of  magnesia,  '*wtiich'  also  spbi^times '^tei^  j 

31  to  87  of  water  of  other  volatile  siiWjfanfces,  W  a  •  iiii^iI''quiWi« 
tity  of  lime  which  never  exceeds  f^ffc^t:'  'Tl^'s^ifib |^^y 
vjmei  from  3.'6  to  3.9,  water  beftig  unify.      "*^  ^^         "^  ^  "^ 
*  The  ricTi  spathpse  pre  of  thie  ^renlees,  &c.  contaiijs  7.2  to^6 
per  ceptiof*^  oxide  of  iron V  1  to '2  of  bXide'Of.in!if?rri^^\ie?<ii  '^ 
'sometiipes  exlehds  to  .6 ;  a  very  slij^ht  trac^  j^r'iibaSie^ia,  #Wb* 
^imes  tptally  warrtirig ;  '1  to  3  of  silitfa  ,  T  to  t4  W^ajPft-  id^'6t^ 
volatile  substances ;  and/l  to  1  of -jihiej'son^tfrfnM'ibt^lly^yteit- 
ing.    The  specific  gravity  of  only  one  vari6tith'^fi  b^nlioteSi^d 
•thatwas;4'X)27>'  -"  •  '  ^  *     ^^  '    '  "'  ''■"■  '  *"  •"^' '  '""  *'• 

'^Both  these  species  are  perfectly  distinguishable  by  the  propdr* 
tioris  of  lifeir  priiiciffles  from  lirowri  5sp^ri  dr*' ma™sjan  to^  p/m 
c^hfiVmAion '  of  whit^^^'Mr.  Descostils  gives  'iri'*afial^is''6i  a  fer-^ 

" "       ''"**,' xylii^h  %st 

I  ba^iflfe'of 
larigpese,  26:5  of  llhife;  and'l  1 .5 
df  magpesit. 

'    Ah 'afiiilysis  of  magne»ian  spar  (bitter  f path)  by  Bucholz  m^  be    , 
^^(bhd-iniJie  present  nuifibe^;  '      ^'  ^r     ,  ,        >,,  .> 
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Pn  feiii  (^arix,  AOanturine,   sacch'aroid  Felspar,  a  f^prieh/  of 
/■'  Kiftiigsi^h^  the  Phosphates  of  Iron,  and  phospkorescent  Talc. 
'/   JBhf  Jfr.  F.  M.S.  Bigot  d»  MoKoGt;£6 — Joum.  des  Mines, 
\     No,  125:  : 

Tbs  environs  of  Nantes  abound  with  fetid  quartz^  which  is  an 
fniegfant  part  of  the  granite  found  there  j  but  nqther  the  fel- 
spar, nof  the  mica  that  accompany  it^  ^re  fetid.    The  fe^idity  in- 
'  crea8p9  as  the  grains  of  quartz  are  larger^  and  is  m9re  perceptible 
,  jin  the  ex^eri^al  parts  of  the  granite,  than  in  those  seated  deeper. 
it  is  frequently  accompanied  witli  crystallr^  felspar, .  and  thoj^- 
bqidal  mipa^  apdha^  tl^e  ^me  crystallii;ie  forms  as  ordinary  quartz. 
The  fetid  quartz  l>as  hitherto  bj?en  ajways  found  6f^a  greylsii 
past,  aemi-tfansp^ent/  rather  gfeaj>y,  and  strongly  pho^phories- 
cent.    I(s  fr§ctpre  U  yitr^cms,  passing  into  copchp|dal. 
*    Along  with  the  tetid  quartz  are  found  many  loose  rounded  nq- 
dules>  the  external  parts  of  yrhi^k^re  brown  avanturine,  but  the 
.internal^  nejtber  cploiiirei^/ nor.  avanturinpd,    unless  the  nodule 
.was  very  small;  so  il^at  the  wimple  was  as  it  ^yjere  ^compose^. 
,  It  appears  |:bat  thpse  avanturip^s  atvp  thp  extr^nae  of,  a  suite,  pf 
whicE  fetid. q^art;s  is  the  otl^r  end,  the  metallic  appearance 
being  prodpq^  \^y  the  escape  of  the,  fetid  principle,  and  §ubapr 
.qi;ent  oxidizenrient  of  }he  o^ide  of  jpp  \^y  water .  btroduc^ 
.  ihrough  th6  Assures.  ,  -      , 

In^same  place, i$  also  found  a, new  variety  of  Telspar,  of  an 
ppaque  snow-w^hite  Ipplour^  v^hicli  appears  to  be  composed  pf 
,  brilliant  grains  qf  a  shin)ng  white,  and  rather  traxisparent.     It  is 
.  sometimps  friable  between  the  ingers,  and  its  pqwder  digbtly 
acratcbes  glass,  but  it  is  occasionally  shnrdpr.    It  absorbs  p.^.p<er 
.,  cent*  qf  water,  whic^i^oin^times  causey  it  tp  become  oker-yellow. 
By  the  blowpipe^  the  .srrains  agglutinatp,  and  form  an  eni^I^I 
;,  iiot  SQ-  yfeil  melted  as  Uiat  yielded  by  ordinary  felspar.    It  is  not 
electric  l^  heat,  nor  phosphorescent. by  frictiqp.    lliis  *'  sacclut" 
.  foid  febpifr**  iiS^j^  from  thp  granular  and  argilliform  felspar  of 
H^iiy^  ^  not  b^ing  jdecomppsed,  nor  is  it  wifM&ible,'  Tike  t|i« 
latter,  yhichjias  lost  a)|  its  potash.    The  saccharpid  appear- 
.  anceif  in  fact  prcvluced  by  l^sty  crystallisation.         . 

Between  Porte 'iSaint  Pere  arid  N^nt^s  is  found  an  ppaqi;e  rocjc, 

^  which  appears  by  the  magnify  bgv  glass  to  be  simple.      It  is 

.  opaque^'  slightly  trapslucid.  at  very  sharp  edges,  white  "p^sipg 

into  greenish  browij.     It  isrfaty,  and  its  laroin^R  are  of  indetei- 

niinate  length  or  thickness.    The  cfoss  fracture  is  compact,  or 

very  slightly  conchojdal.    Both  the  fractures  meeting  togethier 

>  l^pfome  splin^y.     It  is  very  hard  .to  break,  slightly  elastic,  and 

yery  sonorous.    Its  specific  gravity  is  2.(525.    It  gives  a  dayj^ 

smell  wl^ep  breathed  upon.  5  scratches  copper,  but  receives  a  me* 

$allic  appearance  from  it.     It  scratches  glass  with  ease,  Ivit  does 

not  strike  £re  with  steel,     'fhe  colour  of  jts  powder  is  ratB^ 

|>aler  than  the  n^s,  and  somewhat  smooth  to  the  touchy  iu>( 
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dectric  by  he^t;  becomes  brown  aad  iocreases  in  hardness  hy^ 
a  red  heat^  aqd  is  then  nsagnedc.  It  yielded  by  the  blowpipe,  a 
v6^ry  badly  melted  black  enamel,  which  is  still  more  strongly 
magnetic,  scarcely  fusible  with  borax,  but  forms  with  it  a  white 
transparent  glass.  It  difiers  from  hornblende  slate  by  its  fracturp, 
cbJour,  and  hardness,  and  approaches  towards  klingstein.  In  si . 
gieological  view  it  miy  be  arranged  withjhe  seipentines. 

Blue  Iron  earth  appears,    from  some  specimens  found  near , 
Nantes,  to  be  divisible  into  two  species,^  The  first  is,a  true  phos- 
phate of  iron,  to  which  probably  belongs  the  specimen  found  by  . 
pubuisson  at  Four  deOiable,  in  a  granite  vein,  which  was  browH 
or  deep  blue,  and  became  blaak  in  the  air.    It  yielded  a  bluei'sh: 
white  powder.     By  the  blowpipe,  this  powder  turned  of  its  oti-  ' 
ginal  black-grey,  and  by  a  stronger  heat  yielded  a  badly  melted 
black  enamel.     It  gave  a  de^  yellow  transparent  glass  with 
borax.     A  deep  blue  variety  is  ^  found  in  the  lav^  of  Auvergne, 
and  ih^^isle  eff  France*  Both  these  are  accompanied  wi  th  phosphate 
of  lime.     In  the  department  of  Jura  an  ore  of  this  kind  is* found 
in  grains^glutinated  by  a  sh^ly  imarle  of  a  bliieish  colour.    Thd 
second  species  is  that  found  in  peat    and  moist  clays^  which 
seems  tp  arise  from  the  decomposition  of  yegetables*  jsluA.  might 
be  supposed  to  be  a  prussiate  of  iron,  but.it  loses  its  colour,  and^ 
afterwards  dissolves  in  nitric  acid ;  and  if  the  solution  is  evaporated' 
to  dryness,  the  residuum  is  again  soluble  in  fresh  acid.     It/be<^ 
Gomes  almost  black'  with  oil.    By  the  blowpipe,  it  first  becomes 
brdwn,  and  then  melts  into  a  brown  enamel,  almost  black;  but 
#ith  borax  it  yields  a  topaz  yellow  glass.    This  species  is  pro-* 
bably  phosphafed  hydrate  of  iron.    To  these  two  different  phos- 
phates may  be  added  a  thh-d,  which  may  be  called  either  a  man- 
gai^csiferous  phosphate  of  iron,  or  ferriferous  phosphate  pf  mao- 
S^nese;  it  is  found  at  Chanteloub.     This  has  been  she>fn   by. 
3VI.  Vauquelin  not  to  contain  water. 

There  se^ms  to  have  been  produced  firom  the  deconippsition  of. 
gneiss,  a   '*  phosphorescent  talc, '^  which,  when  pure,   is  white> 
brilliant,  and  very  soft  to  the  touch.     It  doe^  not  stick  to  the', 
tpngue,  npr  smell  clayey  when  breathed  upon.  ,  It  is  very  friable, 
much  lighter  than  green  chlorite.     By  the  blowpipe,  it  neither , 
ihdts  nor  changes  its  colour,  but  only  yields  a  lively  splendour', 
like  that  given  by  fiuate  of  lime.    By  a  strociger  heat,  the  splen- 
dour disappeiarsj  and  again  reappears  on  the  stone  being  heated 
afiresh  after  cooling.    It  does  not  melt,  but  becomes  harsh  to  the 
fingers.     It  yields  with  soda  a  white  frit,  but  with  borax  a  serpi- 
thmsparent,  white,    and  well-lbrmed  glass  bead.    A  yellbwish    , 
clay  also  arising  from   the  decomposition  of  ghe|$St  9«S|pis  to  be 
a  variety  of  this  min€?ral..    '^^e  nacrite  of  Brdn^Rfein  greatly 
resembles  this  phospboresc^^itSpc,  bt^  is  mpre .  briBianf^  of  su- 
perior hardness,  and  is  fusHiW  with  grtiTat  ca$e,  which  last  pro* 
p6rty  probably  depends  oti  its  containing  if  per  cent,  of  potashy 

It  K  a 
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2ii  Mr,  Befifyer  o%  tfil  S^h&Y^  cjf  Lme;  J^ryi^,  <M  Lead. 
whcrfeft'ffie  phcfs|fc6it'escefht:  t^lc'dt^  contaS|i  any  of 

tUat  alfidi.     mcritb  is'aiso  an,  drigtiidl  fbs^^il/ atid  n6t  ati&ing 
from  decfoiflpbStibh: 

» OhervulibTis.^'^iie^  irp'  fhe  rhosi  interesting   pirts   6f   thii? 
.pSpei"}  the  remiifldw  eltlifeV  has.  rim^^  or  is  merely  IbcaT. 

In  thp  las^  numtiej'  \ve  gftVe  sbrhe  remarks  on  fetid  (juartz,  t6 


^The  phb^p^j^te^  qf  irdn  are  ably^  treated  of/  ^nd  thi  tdnfiislbii' 
iA'  which  that  sut|j|ect  wa's  inVol,v6d/  i'^  cieared  d^.  ,        . 

The' sa^clidrbia  f^fej)^r  ah<J  pfto'^phorescent  tile  ir^  evidently 
nt?w  sj^lei/  a^  is  a!sb  th6  scih&tbise  rnihertil  that  res«imbles  horn- 


blende slatis. 
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0/i  Me  Sulphates  of  Lirnf^  ^afifj^e$^4md  f^a4^^  By  M.  Bs^THiBa. 
— Joum.  des  Mines,  Nq.  124. 

Pr6Vi  ^nuttTbeVo^^xlis^iWients,  sbiiie  of  virhitii  -v^^ferS  licl^de 
4)Jf  the  cSSriW.iiiiton  j6r  the  constituent  principles,^  it  is  shewn  that 
•  ordinary  slil^hit^  bf  liiii'e  contains  11  of  22  p6r  cent,  of  Water.' 
which  is,  so  e^&fJy^  go^  rid  of  by  heat,  that  it  is  probitfe  tigiy ' 
liVtle  6t  riofe^j^hi|^lriS^^2fftercal^^^^^  .    ..  /♦ 

Aihydrois  sblphjfie  of  lime,  ^cf  calcined  ordinary  stdptlat^V; 
cotlt^in  42  o^/ifS  per  cent,  of  lime^  ind  5$f  Or  57  of  ^did. 

"  S\iTJ)hate  of  biiryies  consists  of  qb.}}  per  cent,  of  barytes/^nd 
33.5  df  acid. .  , 

[  Calcine^  sulphate  of  lead  cbntain^  &Q  ^er '  cent,  of  thes  m'fet^;^^ 
ahd  :^  of  acid,  s6  that  there  remain  5  for  the  oxygeh  united: 
with  the  lead  J  whence  it  fgllows  thit  the  oxide  in  the  sulphate 
cfei!itaSns  6.S  per  cent,  of  oiygert;  and  this  hearly  agreeing .  Wlth^ 
Vau(|dfeliH,  who  shewed  that  this  oJlide,  contained  7  per  betit.  elf 
oxyfeeti.   Sitrongly  corroborated  the, accuracy  of  these  experinients. 

;  It  the  ^tilpliilric  acid  iS  not  really  Anhydrous  in  these  tirfee 
_.M.L'Li^g^  it  is  at  least  in  the  feame  degree  of  concentration,    'thii 


result  appears  singiilar,  but  it  tends  to  render  the  idea  proMbfe, 
t^at  salts  do  not  retain  Water  after  they  have  been  strongly  cal- 
cined. . 

The  different  meciianical  divisiqns  of  the  natural  stilph^fe  di' 
liine  do  not  depend  upon  the  proportion  (rf"  their  constituent 
pfats,  as  th(#  ^perfectly  agreei  in  th^t  respect. 

Oxakt^W  fifaie  contains  nearly  Sp  per  cent,  of  lime. 

Ohsenfiiions.—The  ingenious  speculations  of  Daltoti  ktht  tin- 
•  known  in,  Prance,  and,  therefore,  Mr.  Berthier  could  not  afppl^ 
them  to  th6  verification  0f4i}s  analyses  ;  iteVftTtEwteii  Wejb*  dis- 
posed 4o  place  confidence  in  th€d6  statenoents. 
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Analysis  ^  aSmefromtHe  ^xcdvatwns  at^orf  Bonaparfe]  "iuaitr 
Cherd6urg\  By  Mr,  Bbrthib R . — JquTn.  des  Mines,  Nv.  1 2A^ 

.',Th w  n)ct  i»  of  a  dirty  green,  arid-  b-  vfefy  diglitiy  unctudtfli^ 
and  talky.  It  is  of  a  slaty  texture,  and  there  appear  betxi^^tt' thf|f 
I^jno^, :  saandl  gfitins  of  (^rTstaHine^  ^^xbxkt^.  Some'  oft  t<li«fcii 
graitis  bavie  a  foliated  fraGture><  and  are  prbbabiyfehpar.  1h«9^ 
grains,  coald  not  be  8e()arat6d  by  ^utriation. 

It  <<onbins  Uock3  of  granite^  wliich  are'  s<nBrt:inre8^  itf^Wjf  ikrgijF  . 
and  nwnded  >  and  it  alternates  witli<  very  W€3I  oha>a^D94z^ 
'breccia,  talky  and argiiWeous  slates.  t 

It  was  fouod  to  contain,  71  percent,  of  silica,  15  of  altinit](iitf/ 
5  of  oxided  iron,  2  of  magnesia^  Q.5  at  most  of  limoj  2.5  of 
potash;  and  .3  of  Watef ;  1.6  were  16st.  Thi^  ^(asfa  fCObafily 
arises  frora  tbe  felspar  which  the  slate  ieete'  t6  c^tHnkv. 

■  II  I  ji  i< 

Oi^5«rva^i0]f5.— •This  aitailysi?  is  of  very  little  us^  droni  the  Mk 
mixture  of  the  quartzose,  or  felspar  grains,  not  beib§.  ii^aiati^^ 
nor  their  quantity  ascertained. 

Qn  Hdiiyne,  a  neip  miner (^l  Substance.  By  Mr,  T,C.  B«^u$t 
NfeEROAARD.— Jbwrw.  des  Amines,  J&.  125, 

This  mineral  was  discovered  in  the  mountoins  of  Latiuiti^  near 
tfi«me6f  N6mi,  by^  ^6  A^bW  0?sDli6hUi,,dh(f  cfe^Cfib^  tj, 
him  imdier  the  namfe  bt  Jatmlite  irr  a!  iriemtni,  hot  yet  bttYiih&lf 
btit  iead  fo.  the  Academy  of  tB^  Lyncei  at  Rotrife  Hi  iScfe. 

Ai  this  Aineral  has  sine*  bt^  found  at  Sortmia,  its^  haltiS  of 
latialite  iaf  ifaipi^f,  atid  it  mi^t  bfe  Called  H^ttyiie,  ^S  S  to^fti6- 
lialof  that  French  irtiheraFry^.  Thompson  has  indeed  giVferi  fha*i& 
rfttthe  t6  it  rhiheral  found  af  Sdmrhai,  "^hrch  ttkxtjt  him^  Cohsi- 
dera  only  as  a  vari^y  of  idocrase,  arid  thfe  G^tih&t<<i  biv6  ffivm 
Ufe  hartib  6f  »aui<  to  a  mineral  l;irhich  isr  ilothtng  bttt  Uti  iMg(>- 

'  HffflFJrnife  i^  bW*(  tak^hfof  fliidi^ispiif,  bt  spihfeffe  j  It  haS  aj^^t 
reseniblandB  to  ^dormite  antl  I^^tiliti*.  It  ii  6^  atteaKtdftrfliky- 
Wtife',  virhicK  j|)asiS  mtbah  aquaindfJini^efen^  it*  IttSb'fe  ?s  VltretfttJj 
it  sef^tcbbs  gHte;  fl;l^df>  and  evijh  qnai^fz,  bttt  the  tast  Vety 
slrj^tty.  It  is  very  brittle.  Its  fractut-e  is^l^s^  xfeith  Ingtidar 
fftrtandits.  fettercific  gravity  S.5,  cir  S.l.  Bfecofnes  el^6trie  b/ 
<^falmuilidttion,  but  hot  b^  YHs^.  It  acqtiitfes  M  x^\hoMi  eted- 
iHtftjr  b)f  firictwm  t^heh  ittsdatW.  !Ft  Ss  ntjt  magtifetic.  Ihfll^tble, 
alfa  does  ftbt  Ibie  its  colottf.  ft  y!^)ds  d  fih^  tdt)a2  jrdlcl<«r  glas» 
^Wfti  bdrSi.  It  forms  si  Vfer^f  ktfoi^  gejly  wlttt  the  hit«c,  muti-. 
ilifc,  bi-  MjBhtmc  acids,  li  tk  Always  iacfcdtnpatiled  with  au^te^ 
rtftck;^adj  p4ifeii)s,  ikffi})lit|efye,  lind  fe  foohd  itt  volcratii'c  cdiintries. 
It  contains  30  per  cent,  of  silica,  13  of  aluitiine,  25  of  sui- 
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Mr.  TonMelier  9n  Anthracite, 


phate  of  lime^  5  of  lime*  11  of  potash,  I  of  oxidized  kon,  and 
an  inappreciable  quantity  of  sulphuretted  bydrqeen*  so  that  13 
vere  lost,  which  were  probably  water.  AnalysiSy  therefore, 
shews  it-  has  an  analogy  to  lazulHe,  which  also  contiins  silica, 
lime,  and  sulphate  of  Ikne;  but  no  potash  has  atyet  bMiifocmd 
in  that  stone.  ' 

»  Small  blue  grains,  and  even  crystals,  have  been  foond  in  thf 
lava  and. pumice  at  Andernacb  on  the  Khiiie,  which  Cordier 
thought  were  spinelle  :.  it  would  require  a  larger  quantity  to  de- : 
termine  whether  they  are  such,  or  haikjrne.  Mr.  Swedenbtterna 
lias  sent  from  Sweden  to  Haiiy,  as  spinelle,  an  octaedttil  blue 
mineral,  in  carbonate  of  lime,  which  has  some  resemblance  to 
haiiyne.  , 


Olservationsj'-^Vfe  have  here  a  new  volcanic  gem,  in  addition 
to  thegreat  .variety  already  discovered  in  lava  5  and  yet  we  dp  not 
doubt .  but  as  great  a  variety  of  minerals  might  be  discovered, 
even  in  the  sands  of  mountainous  countries,  if  they  were  care- 
fully e&amioed*  v        ^      . 


Off  the  Formation  in  which  Ayithratite  has  heen  lately  found.  ^  By 
Mr.  ToviXELiER. -^Joum,  des  Mines,  'No.  125. 

Anthracit*  has  been  found  by  Mr.  Omalius  de  Halloy  on  r 
the  banks  of  the  Meu^,  14  qhiliometres  (8  miles)  below  Liege. 
It  is  perfectly  black,  .of  .a  very  brilliant  metallic  lustre.  It  is, 
not  alteied  by  being  heated  to  redness.  It  is  found  in  kidneys 
sometimes  as  big  as  a  mail's  fist,  and  at  others,  very  small,  en-- 
gaged  in  a  blueish  bituminiferous  carbonated  limestone,  along 
with  belemnites,  oysters,  and  other  shells.  These  kidneys  are^ 
sometimes  found  in  the  mass  of  the  limestone,  but  more  frequently' 
their  veinstone  is  white  rhomboidal  crystals  of  carbonate  of  lime, 
which  are  not  infiltrations,  but  bl^  intimately  with  the  lime- 
stone. The  kidneys  also  frequently  terminate  in  very  fine  points, 
so  that  they  shew  no  signs  of  ever  having  been  voU^  rtiasses. 

Hitherto,  anthracite  has  been  principally  found  in  primitive 
rocks  5  Mr.  Heri<;art  de  Thury,  Who  found  it  in  secondary 
rocks,  supposed  that  it  originated  from  vegetables,  but  waA  an-> 
terior  to  the  existence  of  animals  j  whereas  coals  arose^  he 
thought,  from  a  mixture  of  vegetable  and  animal  remains.  Tfat^, 
anthracite  found  by  Mr.  Omalius  is  in  limestone,  containing 
animal  remains,  which  alternate  with  slates  and  sandstones,  con- 
taining beds  of  coal,  and  must  be  regarded  as  contemporaiieous 
with  the  coal  itself;  but  it  is  evidently  posterior  to  the  existence 
of  animals  with  vertebrae,  smce  they  are  imprinted  iii  the  caka* 
reous  mass  that  contains  it. 
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The  coal-field  iii  which  this  anthbbite  is  fbtmd  commences  qq 
the  west  about  lO  cbiliometres  (Smiles)  from  Douiy,  and  pass^ 
ing  the  Scheldt  extends  along  the  Mec»e  'and  .Siusibre  tor  more 
than  20  myriametres^  or  120  miles. 

in  a  subsequinit  pa^r,  Mr.  Omalius  himself  treiats  of  a  sln^- 
lar  formation  which  he  has  observed  to  take  place  at  Durbuy, 
'  where  a  hill  is  formed  of  the  above  limestone,  and  cut  dowa 
vertically,  so, that  the  beds  are  distingtiishable  with  ease  :  those 
on  each  side  of  the  hill  are  inclined  at  an  angle  of  about  60  to  80 
degrees.  The  lowest  bed.  presents  the  figure  of  a  wedge,  the 
next  are  inclined,  so  as  to  form  a  sumniit  equally^edgelike,  and 
so  on  to  the  top  of  tha  hill :  but  this  has  been  truncated  by  some 
cause  or  other,  and  the  more  superficial  strata  are  only  applied 
upon  one  another,  and  do  hot  join  at  top.  Although  it  seems 
necessary  that  depositions  should  be' formed  upon  a  horizonlsil 
planfe,  yet  these  beds  seem  to  be  in  then*  original  position;  for  if 
they  had  i>eej|i  displaced,  the  part  in  which  they  were  bent 
'would,  he  says,  be  thinner  than  the  others,  whereas  it  i«  in  tact 
tjjicker.  '*:  \  "     -  ^ 


On  Blende*     By  Professor  FaouiT. — Joum.  des  Mines^  No,  1 2^. 

If  blende  contained  oxygen,  it  would  part  with  it  to  carbmie 

•  or  sulphur.     Yet  yellow  transparent  blende,  heated  with  char* 

coal,  was  not  in  the  least  altered,  nor  did  it  yi6ld  any  sulphurous 

acid.    The  same  blende,  h^ted  with  sulphur,  was  neither  aug* 

mented  in  weight  nor  changed  in  colour. 

One  hundred  and  twenty-five  grains  of  oxide  of  zinc  (equal  to 
100  of  metallic  zinc),  heated  with  125  of  sulphur,  produced  1 15 
of  sulphuret  f  this,  heated  with  fresh  sulphur,  increased  to  l  ig ; 
but  the  zinc  could  not  be  tnade  to  absorb  more ;  hence  38 
(rather  18)  parts  of  sulphur,  kre  substituted  for  25  of  oxygen, 
A  great  quantity  of  sulphurous  acid  gas  was  emitted. 

The  presence  of  oxygen  in  blende  was  inferred  by  Morvead* 
A'om  its  being  transparent;  yet  the'sulphurets  of  quicksilver, 
and  of  arsenic,  are  sometimes  found  transparent  $  the  latter  may 
be  heated  to  any  degree,  without  yielding  sulphurous  acid  gas, 
or  losing  its  transparency. 

It  is  strange  that  metallic  zinc  cannot  be  directly  united  with 
sulphur. 

Sulpl^ur^  of  zinc  is  frequently  found  united  with  oiiides,  or 
fiulphurets  of  other  metals :  some  are  absurd  enough  to  form 
these  varieties  into  separate  species. 

Some  black  blendes  are  Coloured  by  red  bxide  of  iron,  but 
they  beeome  red  when  pulverized)  when  they  ace  analyzed  by 
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treated  with  muriatic  acid,  tj^ej^fd  i&  tai^en  i]Rihto  the  Sjc^^^p^, 
but  if  the  muriatic  (father  nitnc)  ^acid  Ts  used/  the  lead  remains 
.*a.|*Pif«!W4WTO,  ftt.fbp  ^jpibpr jis*  <9(eidi6,ed*  ^  rfJt^rpjys.  ^^wn 

,|jrii^ius4t,9fiZipc,;fr|Qm^  but  it  Is  neces- 

m^\^^\^ktfk^^\im'^i^^^  ^^^^'^  ^  iiitlcpgi^ 

1^.    oM^if^^  ^ ny^0^u^p|iu;(;^s. pfjpdjuce  (^e  .(^amc  piecipttaUon . 
isJ^wlw^iWp*^  5tWgly,.^Qljed  upon  bj,  nitrk,acrd. 

^^i9>^f(i'^crijyMByf ^ ^*^l^^^} ^Q^f>  .rpuch  sulphuretted. hx- 
^i*fWW  /feePa  i4'-  7w  l]t»§?^  «»a^9J^«'  ^'^  /Jjydro-sulphuret  jxm^ 
-m^  Wi^-^i^^y^^^  apd  is  ,^s^a  cba^jgea  into  simple  su(^ 

irteW9Pt«9r  yefli^e.   jg^jfialjvr^  aii4  arU,$eifil  ^iilphuret  pf  ?;;i;ic 
\Y'^  ;^sii^Sim^^§^-k^^^  cpaj^ued  Jin  theni, 

;iW»f  WWftir.V?  apfi;^j)a^i^d.,Yii/ii»a  fevv.^tes,.fiped^.  y- 
mine  engineer,  >vho  observes,  that  iProust  ought  to  nave,  detey- * 
mined  whether  the  native  sulphurec  o(  zinc  contained  metal  and 

other.    The  experiments  of  Bergman  were'^maae  rfn  very  com* 

low  blende  yielded  62  per  cent,  of  zinc,  34'of  sulphur/  1.5  of 
Mlde^x/f^irc(n/'2{5  b^g^tmaocpuated^for,  .okhough  seittksr  9(ater 
IMiy  sti]f>huretted<  4iydrdgen  appeaifttd  on  dis^l^tku).  ThemfiNfetiUi 
ibi»btiMide  K)6  «f  ^ihc  iN^6  tanitdd  witli  ;£4.8idfwsiilpbur,,j#- 
■ftead^fiSS  [«hottkl^lie'l9»]4is^ated  by  fi^aust,. initio. ^^^^ 
^phuret.  .4 

•^fltiviy^len^  k  iHfuiHUe.    vBftKgn^an'  4^<aa§^it .  koa  ;iviaa^  ne- 
cessary interndedittm  in  ^he  idirecf  4imon  (of  imetaUiCiiKiiicaeiih 
^  9iilt>hiir.    ^M^n  eau  says  -that  tDehne  iliued«iU]em  >t^Qgs(h^^,by 
"merely  coveHng  the  mixture-with  po\^€redfibarcoal.  -  .' 

0^5en;a/ioRf  .--^TtH^pafien  is  -^iIkwc  Jnqoriectly  i^vaifii^x>ss^sPS^y 
'  be  seen  ia^pme  of  our  ciorrediions*  Jt,^;icuist  be  fibsenm^  ttlilt  the 
production  ti(  liagr.iof  sul^horet  from  i)^. of  ^^cides  iSiSt^to^in 
vwo^ds  at  length, -SO; <tiMat  ibevossertion aof  dS  pacts  ol^^iuipliiir 
'  being  substitiitedfi^r<d5^r Qxygen>i« eysdeglly  anhenpr^.^hp^Si 
^  it  b^s  l^n  passed  over>  and  even  repei(tsdby.itbe.a2UU3JE8t|>r>|ihP* 

5cflfi-  -^  ^  '       '         ■  ■  . :  ■       ...;^- 

It  js  probable  there  may  be  two  sulphurets,  that  ad  mimfn^^ji 
coptaimng  84-.7i-per  c^t.  of  2incVaDd'l5v2i5  of  siijpbui: ;,  and 
fbftt^d  ^fK^iraumj,  contBiniBg^^.6  perjcent^of^inc  aJ9d;.34i4^( 
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DISCOVERIES. 

NoiXX.}  Juhf,  August,  September.  '     [ISOg. 

AGRICULTURE. 


f  Essatf  on  the  Question,  "  IFkat  is  the  lest  Rotation  of  Crops  for^ 

I  light  Land  ffFheat  hehg  one)  in  a  late  and  rather  a  moist  CU* 

'  ^   mate?'*     Bi/ A.M.— Farmer's  Mag,  No /SQ.  •         '^ 

1^  treatiDg  tbi^  question  the  writer  remarksj  that  two  qbjecUk 
i  ought. always  to  be  kept  in  view:  first,  that  in  cultivating  thQf 

[  ground  there  jnay  be  obtained  from  it  the  greatest  quantity  c^  thp 

1^  most  valuable  produce  $  and  the  otl^er^  that  thia  produce  be  pb- 

\  tained  in  such  a  way  as  least  to  exhaust  the  soU.  .  The  alternatioii^ 

^f  white  and  green  crops  is  asserted  to  be  the^  basis;  of  every  judi- 
I  cious  rotation,  and  to  point  directly  to  both  these  principles  -,  anii 

I  the  important  object  of  agriculture  is  conceived  to.be  the  applies-* 

tioiD  of  them  to  existing  cases,  and  to  provide  against  e^gencioiik 
which  may  be  overlooked  in  theory. 

.  The.ro^tioo  recommended  for  the  land  which  is  the  subject  of 
this  Essay,  is  a  four-shift  course;  1.  Turnips  i  2.  Barley  or  oats;. 
3.  Grassy  4.  Wheat.  This  short  and  simple  course  of  cropping" 
is  considered  to  be  complete  for  obtaining  the  best  returns  in  the 
given  circumstances,  and  may  be  immediately  adopted  on  lands 
already  in  tillage.  For  as  the  thorough  cleaning  of  the  land  from 
W6ed&  k  adnpitted  to  be  the  foundation  of  all  good  husbandry,  the 
culture  of  ajiurnip  crop  on  all  dry  soils  ia  of  infinite  consequence 
]fk  this  respect)  as;  independent  of  its  own  particular  value,  its 
l^neficial  effects  extend  through  the  whole  rotation ;  the  land 
being  free  from  weeds  when  the  barley  is  sown ;  and  indeed  the 
complete  tilth  and  mellowness  of  the  ground,  so  properly  aimed 
at  in  the  preparation  for  this  crop,  not  being  to  be  procured  in  a 
manner  equally  advantageous  in  any  other,  way ;  as  the  operations 
»o.  20.— fVoXr.  y.  L  L 
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25B  Essay  on  the  Rotation  of  Crops.    By  Ai  M. 

attending  the  culture  of  this  valuable  root,  reduce  the  soil  to  a  dr<^ 
gree  of  pulverization  which  greatly  assists  the  growth  of  both 
barley  and  oats,  and  is  indispensable  in  tlie  view  of  sowing  down 
with  grass-seeds,  which  is  the  crop  next  to  follow  ;  and  the  early 
period  of  the  season  at  which  the  grass-seeds  may  be  mown  and 
cleared  away,  leaves  ample  time  for  finishing  the  sowing  df  the 
wheat  at  such  a  period,  as  to  admit  of  its  perfect  growth  and 
ripening.  The  objection,  that  the  wheat  crop  is  thrown  too  fdx 
bick  from  the  manuring,  which  must  necessarily  be  con6ned  to 
tbe  preparation  for  turnips,  is  allowed  to  be  not  without  its 
weight  \  but  it  is  remarked,  that  the  wheat,  though  not  imme- 
diately succeeding  the  turnips,  is  placed  at  no  very  great  distance, 
and  tliat  it  could  not  be  placed  in  immediate  succession,  as  the 
Mmlpt  ipocdd  fioc1>e  eaten  off  sufficiently  early  to  allow  of  die 
wheat  belpg  «own  at  the  proper  season  \  and  it  is  contended,  that 
from  the  short  time  which  the  grass  is  permitted  to  remain  on  the 
gibund,  there  is  no  danger  of  the  wheat  being  injured  by  the  pro- 
doctioQ  of  Termhn;  which  too  often  abound  upon  an  old  clover 
\ty%  indthe  writer  believes  that  it  would  be  difficult,  either  by 
disposing  the  crops  already  mentioned  in  a  different  order,  or  by 
iQ^Y>duch|g  others  in  pddicion  to  them,  to  form  any  arrangement 
wUpb  would  on  the  whole  be  Uikore  advantageous ;  for  if  tumipii 
are  to  enter  at  all  into  the  systein,  they  cannot  be  removed  in 
thne  for  an  early  sov'ing  of  wheat;  and  beans  and  other  green 
#rops  iMf  not  tuitable  for  the  soil ;  beans  being  rather  adapted  ^» 
heavy  Ittnds }  and  peas,  besides  being  otherwise  precarious,  oPlittle^ 
tMt&  §»  the  ntaAUm^oH  of  the  ground ;  and  besides,  the  ^a^tS 
turttips  are  important  in  the  feeding  of  cattle,  and  the  consequent 
iHereftse  and  improvement  of  mamire. 

The  atsumed  theory  of  the  rotation  being  supported  by  thir 
Mind  of  reasoning,  notice  is  taken  of  varions  objections  which 
may  be  c^red  5  and  these  are  candidly  discussed  and  obvid;ted  f 
Ma  where  a  three^^ift  course  is  preferred,  a  rotation  df  cr6ps  od 
the  same  piinciple  is  pointed  out;  arid  the  several  items^of  ex- 
pehditurcf  aiid  income  attending  the  courses  recoouttend^  are 
l^vea  in  appropriate  calculations. 


Ofefrro/wnj.— This  Essay  is  wrWten  with  rematkabl*  dettiOM: 
of  deduction,  and  couched  in  lan^age  which  is  but  rarely  foufld 
in  the  periodical  publications  on  Agriculture  :  it  merits  the  atten- 
tion of  every  reader  whose  object  is  information,  and  will  bo^ 
found  particularly  interesting  to  those  who  cultivate  theM^tof 
which  it  more  immediately  relates. 
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On  Peai  Ashes.     By  a  Friend. — Farmer's  Mag.  No.  3g. 

Tub  writer  states,  that  at  Flitwick  in  Bedfordshire  peat-ashes 
are  told  for  manure,  and  used  as  a  top-dressing  for  barley,  at  the 
rate  of  from  forty  to  sixty  bushels  on  an  acr^  :  they  are  spread  on 
the  lands  in  March,  after  the  seed  is  sown ;  and  sometimes  alsp 
on  clover  j  they  are  also  admirably  useful  as  a  manure  for  turnips^ 
and  are  best  distributed  by  means  of  a  drill.  The  small  pieces  of 
peat  which  break  from  the  spade  are  likewise  used,  without  burn-, 
ing,  and  with  much  advantage. 

When  the  peat  is  to  be  burnt,  after  the  quantity  required  has. 
been  got  together,  a  portion  of  it,  sufficient  to  kindle  a  large, 
heap,  is  dried,  of  which  a  conical  pile  is  tlien  made  and  fired;, 
and  as  soon  as  the  flame  or  smoke  penetrates  through  any  of  the 
crevices,  it  b  kept  back  by  fresh  p^t,  just  dry  enough  to  Ijis^ftee 
from  water;  and  the  pile  is  kept  up  in  this  manner  till  the  wbQ}4 
is  reduced  to  ashes ;  and  the  slower  the  process  the  belter.  > 

Observations. — This  mode  of  burning  peat  is  well  cl^icribed« 
but  is  not  new  (as  the  writer  imagines),  having  been  long  pracn 
Used  in  the  northern  parts  of  England,  where  peat-bogs  are  much 
aiore  numerous  and  extensive  th^n  in  the  midland  counties.  ^ 


On  the  Management  of  Harvest  Work. 
Mag.  No.  ^g. 


By  Aratok.— 'Fa/iwcr't. 


Though  this  paper  contains  but  few  new  observations,  yet  iV 
affords  some  bints  not  altogether  undeserving  of  attention,  Tht- 
writer  advises  not  to  let  wheat  on  any  account  stand  till  it  is  quilt 
ripe,  because,  independent  of  the  hazard  from  wind^  much  tQejr 
be  lost  in  carrying  it  to  the  stack-yard  :  small  sheaves  are  assailed 
to  be  best,  because  they  are  sooner  ready  for  the  ciurt^  and  more 
equally  dried;  and  on  these  accounts  it  is  said  to  be  more  advisable 
to  direct  the  reapers  to  tie  them  up  .with  one  length  of  straw  in« 
stead  of  two,  as  is  usually  done.  The  value  of  9  good  builder  \% 
particularly  commented  on,  and  he  i&  directed  so  to  ^lope  the 
sheaves  as  that  the  rain  which  come^  ^ipst  tt^e  outside  of  the 
stack  may  run  off,  instead  of  getting  into  the  centre.  The  hut 
vesting  of  barley  well  is  considered  to  require  much  more 
management  than  the  harvesting  of  either  wheat  or  oets,  at  it  \^ 
^together  unfit  for  stacking,  except  in  a  very  dry  state ;  and  when 
gr^ss-seeds  are  grown  with  it  the  difficulty  is  increased  :  it  is  re- 
coranoended  not  to  cut  it  wet,  if  it  can  possibly  be  avoided  by 
delay  ;  and,  when  cut  and  become  dry,  to  tie  it  in  sbeaveSj  which 
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260  Mr.  Thompson  on  a  Merino- Shetland  Cross  Sheep-shearing. 

will  much  facilitate  the  carting  it.  The  directions  for  harvesting 
oats  vary  so  little  from  those  which  relate  to  barley,  as  not  to 
merit  a  distinct  notice  ;  but  it  is  said  to  be  advantageous  in  stack- 
ing bothth6s6  kinds  of  corn,  to  have  a  funnel  from  the  open  side, 
and  to  carry  an  opening  up  the  middle  of  the  stack  from  nearly 
the  bottom  to  the  top,  by  which  means  the  foul  air  will  be 
thrown  oiF,  which  may  be  generated  by  the  heating  of  the  corn. 
Beans  and  peas  are  directed  to  be  as  ripe  as  possible  before  they 
are  cut  5  and  when  the  stalks  are  entirely  dry,  to  be  tied  yp  in 
sheaves,  and  not  to  be  carried  to  the  stack-yard  till  they  be  free 
from  wetness  of  every  kind.  It  is  suggested  that  these  grains 
should  seldom  be  built  into  very  large  stacks,  except  in  particu- 
larly dry  seasons.  Early  and  effectual  covering,  for  all  sorts  t)f 
com,  is  pointed  out  as  an  object  of  the  first  importance  j  and  the* 
caution  of  carefully  gathering,  even  at  a  considerable  increase  of 
expense,  is  strongly  inculcated. 

Observations. — ^The  most  common  subjects  may  be  occasionally 
treated  in  such  a  manner,  as  to  atford  some  useful  hints  to  those 
who  thmk  themselves  the  best  informed.  Of  this  nature  is  the 
paper  under  consideration  ;  which,  if  it  does  not  convey  informa- 
tion, reminds  the  agricultural  reader  of  a  very  important  hranch 
of  his  duties. 


Successful  Evperiment  of  a  Merino- Shetland  Ctmss  Slieep'sheaf'* 
ing.  By  Mr.  Thompson,  of  Red  Hill  Lodge. — Jgric.  Mag, 
No.  24. 

It  is  stated  that  the  Shetland  is  a  diminutive  sheep,  carrying  a 
very  light* fleece,  which  consists  of  fine  wool  intermixed  with  a 
Considerable  proportion  of  coarse  hair.  The  celebrated  Mr.  Toi- 
let was  induced,  from  a  knowledge  of  the  propensity  of  the  Me- 
Irino  ram  to  expel  kemps,  and  to  increase  the  quantity  of  wool,  to 
piTOtate  three  Shetland  ewes  to  cross  with  the  Merino  breed.  The 
weight  of  the  fleeces  of  three  wedders  from  this  cross  was,  thir- 
teen p&unds  four  ounces ;  while  the  fleeces  of  the  three  Shetland 
mothers  weighed  only  two  pounds  fourteen  ounces  ;  and  the  im- 
provement in  the  quality  is  stated  to  be  almost  beyond  conception. 
Taking  the  value  only  at  double,  and  reckoning  the  Shetland  wool 
at  one  shilling  a- pound,  the  produce  of  each  ewe  was  short  of  a 
shilling  ;■  while  that  of  her  son  by  the  Merino  ram  was  nearly 
nine  shillings  f        • 


OL^ervatinns. — ^This  is  believed  to  be  the  first  account  of  an  ex- 
periment made  by  crossing  the  Shetland  with  the  Merino,  race  of 
sheep  J  and  the  result  is  such  as  might  have  been  exyected  frona 
the  penetrating  mind  of  Mr.  Toilet.  As  an  authentic  account  of 
a  new  experiment,  this  paper  is  unqsually  interesting! 
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Cojfiparative  Experiment  on  feeding  a  Berkshire  Pig,  and  one  of 
'  the  improved  .Essex:     By  p.  C. — Jgric.  Mag.  No,  24, 

This  experiment  was  made  by  a  farmer,  who  could  neither  be 
prevailed,  on  to  exhibit  his  pigs  at  the  Smithfield  Christmas  show, 
nor  to  communicate  his  proceedings  to  the  public  -,  but  the  writer 
wormed  out  of  him  the  particulars,  and  sent  them  to  the  Magazine. 
He  states  that  the  sows  which  produced  both  tlie  pigs  farrowed  in 
^January,  within  a  few  days  one  of  the  other ;  the  Berkshire  sow 
Vaii  qf  the  middle  size,  but  of  the  true,breed,  and  was  purcliased 
in  pig  at  Smithfield :  the  Essex  sow  was  bought  young,  and  sent 
to  a  boar  of  the  same  race.  After  the  pigs  had  recovered  from, 
cutting,  the  farmer  selected  two  barrow  pigs,  which  appeared  the 
heads  of  both  the  litters  5  this  was  at  the  beginning  of  April, 
and  they  ran  picking  a)t)out  the  yards  with  the  rest  till  clover-time : 
the  Essesi  pig  with  his  keep  looked  already  fat,  compared  with 
the  Berkshire,  which,  though  thin,  grew  wonderfully  in  size  ^ 
whcA  they  came  to  the  clover  the  Berkshire  gained  flesh  very 
fast,  but  the  Essex  after  a  while  seemed  disagreeably  affected  by 
the  clover,  and  lost  ground  :  in  the  stubbles  the  Essex  pig  made 
hiinself  absolutely  fat,  and  the  Berkshire  was  grown  very  large. 

Hieywere  botli  putup  to  fatten,  eadh  in  a  separate  sty,  on  the 
20th  of  October,  and  their  food  was  barley  and  oats  ground  toge- 
ther, and  after  Christmas  a  small  portion  of  ground  peas  was  also 
added;  and  they  had  pot-liquor  and  common  wash,  and  now  and 
then  a  little  skimmed  milk.  The  experiment  was  conducted  o» 
this  singular  plan,  and  steadily  executed  throughout.  The  farmer 
resolved  that  the  large  pig  should  have  only  exactly  so  much,  and 
no  more,  meal  by  measure,  than  the  small  one  chose  to  eat,  and 
he  himself,  during  the  whole  fourteen  weeks,  two  or  three  feed- 
ings excepted,  measured  the  feeds  5  the  result  was,  that  sometimes 
one  pig  left  his  allowance,  and  sometimes  the  other,  but  the 
quantity  of  food  consumed  by  each  was  precisely  the  same.  They 
were  killed  on  the  1st  of  February;  the  Berkshire  pig  weighed 
40  stones,  2  lbs.  (8  lbs.  to  the  stone)  -,  the  Essex  pig  31  stones, 
7  lbs. :  the  Essex  pig  was  most  beautifully  and  thoroughly  fat- 
tened ',  the  Berkshire  pig  also  died  very  handsome  and  very  fat, 
but  not  to  be  compared  with  the  ofher.  They  were  both  pickled 
down  for  use,  and  were  equally  good  eating.  It  appears  from  the 
account  that  thg  Berkshire  pig  exceeded  the  Essex  by  8  stones, 
3  lbs. 


Observations. — This  experiment  appears  to  have  been  con- 
ducted upon  a  new  principle,  and  with  an  exactness  seldom  to  be 
Jfnet  with.  The  superiority  of  the  Berkshire  breed  over  the  Essex 
seems  to  be  well  substantiated  ;  and  it  is  much  to  be  wished  that 
the  comparative  value  of  other  breeds  of  pigs  may  be  experi- 
menytally  ascertained  ux  tbe  sama  oaauner* 
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On  Merino  and  New  Uicester  Sheep,  in  Aniwer  to  Mr.'Huni. 

By  John  Wright,   of  Pickworth,   near  Siam/ord.^^^^JIgrie. 

Mag.  No.  25. 
On  the  Fallacy  of  experimental  Evidence,  and  the  Irifiuenee  of 

Misrepresentation,  in  Answer  to  Mr,  Wright,    By  Johh  HyNT^ 

of  Loughborough, — Agric,  Mag.  No,  26. 

Thbse  papers  are  a  coBtfnuation  of  that  tedious  and  uninterest- 
ing controversy,  of  which  we  have  been  compelled  to  notice  tM 
much  already.  We  had  hoped  that  the  matter  would  biave  been 
left  at  rest,  till  the  termination  of  the  experiment,  instituted  for 
the  decision  of  the  question  3  as  noticed  in  our  last  numbed, 
page  215. 

"n  ■  I      J I         ■  '  '       I      ,      ■  ,1    I  sssssasseaBBfOBpsstteBf 


Chi  Threshing  Machines,    By  William  Shbphbrd,  of  Wohtm, 
Bedfordshire. — Agric.  Mag.  No.  25. 

This  short  communication  on  threshing  machines  oof^t  to  be 
read  yith  thp  recoUectlon  that  the  author  is  pi  maimfacturer  of 
those  implements.  A  machine  described  in  a  former  Mi^zine  is 
laucb  censured,  and  a  challenge  is  thrown  out,  for  either  a  single 
bet,  or  a  sweepstakes,  that  Mr.  Shepherd  will  himself  turn  out 
an  implement  of  this  kind  superior  to  one  made  by  any  compe* 
tltor  proving  to  erect  such  machines. 

Observations, "-^As  we  are  not  working  mechanics,  we  dare  not  * 
accept  the  challenge  of  theWoburn  plough- wright ;  and  as  we 
are  poor  ^holars,  we  must  not  presume  to  contend  with  the  argu- 
mentum  ad  crumenam^  but  we  had  always  understood  that  a  wager 
was  never  resorted  to  in  controversy  till  all  other  arguments' JMi^ 
been  defeated. 


On  a  dangerous  Practice  in  bleeding  Horses,  and  the  proper  Method 
of  performing  that  Operation.  By  CLEtucvs.—- Agric.  Mag. 
No.  25.  .  ,  V 

The  practice  censured  is  the  usual  one  of  common  blacksmiths, 
of  opening  the  vein  with  a  fleam  and  bloodstick>  and  suffering  th^ 
blood  to  flow  at  random  on  the  ground  j  by  which  means  it  be^ 
comes  impossible  to  ascertain  the  quantity  taken  away.  The  us# 
^' the  lancet  is  recommended  with  many  appropriate  pbiervatiQnft. 
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Off  Dairy-  Coti»,  with  InqtAries  re$p^cHng  the  Alderfiey  Breeds^ 
By  a  SvRRSX  FR£SH0LDER.^-^^7tc.  Mag,  No.  25. 

Thb  writer,  who  cultivates  a  small  quantity  of  land  for  the> 
purpose  of  deriving  some  advantage  from  it  in  these  times  of  ex- 
cessive taxation,  considers  the  dairy  a  material  object  in  this 
point  of  view,  and  consequently  that  it  is  of  importance  to  select 
the  fisefal  c6ws  for  this  purpose.  He  observes  that  the  best  kind 
of  large  cows  not  only  require  a  considerable  sum  to  purchase 
th^n;  but  conspme  much  food,  and  he  considers  it  more  ecopo- 
ibicatto  keep  small  or  middling  bred  cows,  which  he  believes  wiH 
yield  a  greater  proportionate  return  for  the  food  they  consume,! 
than  those  of  the  larger  breeds :  and  he  apprehends  the  Alderney 
best  adapted  for  the  dairy  on-  a  small  scale ;  but,  having  no  facts 
ta  oSbt,  ix^ncltides  with  requesting  information  on  the  subject. 

,Oi$ewations 4— This  unimportant  paper  claims  no  attention,  ex- 
cept from  those  who  have  no  other  avocation  than  answering  the^ 
most  simple  questions  through  the  medium  of  a  Magazine^.      , 

nil  I    .1    I  .J      JH  .i.i    Jiii      f  I  '      ■  -     '       ,     '^:i= 

On  Turn^  and.fiotatoe  Cultures,  with  miscellaneous  Remarks^ 
%  C.  M^f^Jgric.  Mag.  No.  25. 

B«MAK|Lft^oa  an  eis&y  on  the  culture  of  potatoes  and  tumipsj, 
iMT  Dr.  Campto^U  of  I^easter,  which  was  published  three  year^ 
noe  in  the  Coiiamunlcatioos  to  the  Board  of  Agriculture.  Ilie 
article  ^itcited  no  interest  at  the  time  of  its  publieatton,  and  will 
deserviedly  dtik  into  oblivion,  notwithstanding  the  attempts  d% 
Ikb  loiter  to  dnig  k  b^ck  into  notice. 


On  Draught  Offen.  \  By  a  VxTfuor.^^Agrk.  Mag.  No.  25. 

A  ffBW  trivial  dbservatioiis  on  the  use  of  oxen,  from  having  ob« 
fmM  thett  itM^esa  and  docility  in  the  carts  of  the  Earl  oi 
IkKHsfii^i  which  pass  betwe^  Caen  Wood  (called  Kenwood  In 
ffid  pupeif)  aod  Lilafl^ob.  The  article  is  addressed  to  those  whot 
a^t^hcttd  ftdt^ftfct  of  ^p^ed  and  utility  in  bullocks  for  the  carting; 
)MuineM»  wk^  ifpjftmiMtin  is  stated  to  be  entirely  without 
Ibiwkbtioii.  - 


Oftlfff«aAm«.«^Wd  cdHeeive  that  the  piUviotic  feelings  of  the^ 
#titftf  obtikiedthRt  iMlrtioti  for  his  eommunication>  which  it 
iMw^  ctottti^  not  dl^^tetH^  ^(m  any  intemitl  merit. 
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On  ifie  Cuitivaiion  of  Lucerne,     By  NovisiiMUS. — Agric.  Mag^ 
.    ,  No,%6, 

This  writer  states,  that  he  has  been  many  years  a  cultivator -of 
lucerne.  He  conceives  it  not  good  counsel  to  confine  this  plant 
to  rich  hOih,  tilnce  almost  any  dry  soil  will  answer  remarkably 
v^ll|  but  the  grand  error  appears  to  him  to  lie  the  sowing  it 
bropd-ca^U  since  this  precludes  the  opportunities  of  treeing  it 
from  weeds,  which  are  afforded  by  the  drill  husbandry. 

Qhservatioiii.^Thtse  few  observations  are  entitled  to  notice  as 
founded  on  actual  experience,  and  as  tliey  tend  to  correct  some 
mistaken  opinions  which  have  been  given  to  the  world  in  Mr. 
Arthur  Young's  various  agiicultural  publications. 


An  Account  of  planting  Oaks  on  the  Estate  of  the  Earl  of  Mans^ 
fpUL     By  William  Beattie,  of  Scone,  near  Perth, — Transl 
Sac.  Art's,   FoL  26, 

The  number  of  oaks  planted  at  Scone,  by  the  direction  of  the 
Earl  of  Man^tield,  was  ninety-six  thousand,  part  of  which  wer^ 
raised  from  acciins  and  part  fpm  young  plants;  the  ground  plant- 
ed, consisted  of  steep  banks  on  the  side  of  a  brook,  and  part  of 
it  was  common  moor  land.  The  sloping  banks  were  plaoted'in 
ihe  usual  way,  but  on  the  moor  land  the  futze,  wibich  grew.there>: 
vras  burnt,  and  the  land  ploughed  as  well  as  the  nature  of  it 
Tvould  admit,  and  before  planting  laid  up  ii>  ridges  of  four  or  fives 
feet  breadth  J  which,  with  some  open  drains  cut  through  theiQ,^ 
laid  ihti  %vhrjlL>  completely  di:y  j  and  tb^  oak$  .were,  planted  on  th©; 
tops  of  the  ridges. 

This  is  represented  to  be  a  new  mode  of  treating  planta!!6fa^/ 
and  to  have  been  suggested  by  the  Noble  JEarlj  and  it  is  said  to  be 
universally  approved  of,  Tiiasniuch  as  it- lays  the  land  diy,  and 
prevents  the  young  plants  from  bemg  thrown  out  by.  the  frosljn 
winter,  and  at  the  same  time  places  a  greater  quantity  of  surfao©. 
mould  round  them,  in  which  they  grow. freely  white youtig,  and 
thrive  well,  though  the.  substratum  of  the.  soil  is  v^ry  indifferent^t 
The  truth  of  this  statement,  as.  it  obtained  th/Q  premiuoi  .o£  the. 
Society,  is  supported  by  the  mps^ re#pectable,<^iiHcate«.  .       .     •• 

Ohervations. ^^The  Earl  of  .Mansfield  has  certainly  promoted 
the  public  mterest  by  planting  suchanunober  of  oak  trees,  Wjbkh 
may  contribute  at  a  future,  pei[iofi  to  ti^e  ^rjVice  of  that^bul^rk 
<tf  the  Bi  itiah  empire,  the .  royal  nayy  j:  aad  the  method,  of  pWtT 
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i^  tb^m  OQ  four  or  fiye  feet  fiigp^  b  very  ai&r  Ma^jvdicwm, 
particularly  on  wet  soils  j  but  it  is  by  no  meaos  a  mewnisthod,at 
the  writer  supposes  ^  for  it  has  long  been  in  use  in  the  midland 
counties  of  England^  with  respect  to  all  kinds  of  tjoaber ;  and^iiot 
only  oak!,  but  also  ash  and  elm,  have  b^en  planted  i^  this  manner 
on  the  estates  of  Earl  Spencer  and  the  late  Dr^  Eadclifie^  by  th^ 
lately-deceased  steward,  as  long  as  thirty  y^ajrs  since ;  and  th# 
flourishing  state  of  those  plantj^tions  fully  justifies  Liord  Mansfield 
in  suggesting  the  utility  of  the  plan  in  forming  plantations  on  tbf 
moor-lands  of  Scotland.  The  instances  ^meiitioned  are  by  uq 
means  the  only  cases  we  could  adduce  of  the  success  of  this  xne* 
thod  of  planting,  but  they  are  believed  to  be  some  of  the  earliest 
experiments^  and  indeed  the  plan  is  now  universally  adopted  in 
the  midland  counties  for  plantations  of  ash-poles  and  osiers^  and 
of  all  kinds  of  underwood,  which  is  not  designed  for  hedge-rows. 


An  AccQurU  of  Land  gained  from  the  Sea  hy  Emhumhrng,  B$ 
William  Lawbence,  Esq,  of  MaUonj  in  Essex. ^^Trans. 
Sac.  Arts,  FoL  26. 

The  land  which  is  the  subject  of  this  p3per>  \%  ihe  propertf 
^  the  dean  and  chapter  of  Saint  Paul's,  and  is  held  by  Mr.  Law* 
j-ence  on  a  lease  for  21  years,  reuewabie  in  the  usual  mode  of 
church  leases.  The  lease  wa^  refused  by  the  tenant  of  the  ad* 
joining  lands,  because  he  did  not  think  the  land  rectewnable,  ao4 
was  then  granted  to  the  present  applicaat*  The  ^mbankfoent  is 
290  rods  in  length,  twenty  feet  wide  at  the  base,  and  fo«r  at  the 
top,  and  five  feet  high ;  the  slope  00  tbe  side  nei^t.  the  sea  being 
4ea  feet  ^  and  on  the  land  side,  .^x  leet :  the  etj^bankment  is 
Qiade  of  soil  only,  and  there  are  two  skiic^,  or  gvktlersu  under  it, 
wJfiioh  drain  the  land  iuclofied :  the  qu^ntky  of  giiouod  incJosed 
•yvas  one  hundred  acres  within  a  few  poles,  and  the  expense  of  the 
embankment,  including  tools  and  extra  es^pennes,  amounted  to 
307L  lis.  besides  what  was  paid  for  lev^Uinj  the  rills  ^d 
boles,  and  in  making  ditches,  gates,  &c.  in  jmakipg  the  em- 
ba^km^yit,  the  sw\  ■  was  not  thrown  loosely  ipgethe;-,  b^i  was 
.composed  of  the  earth  taken  from  the  ditch  on  tjh^  Jiftnd  ^kle,  and 
tbe  sweard  and  soil  from  off  tbe  Ibreland  on  tl>e  seia  si^e^  which 
were- thrown  together  to  foim  the  wall,  and  after  evjery  iayer  well 
iBnvned  or  pounded  together  by  the  workmen.  JSo  g«ws  speeds 
ireresown  on  the  bank  wiien  £aiaked,  ibocause  it  99ras  so  i3QUch 
ioif^l^egoated  with  salt,  that  it  jnaighi  ba^ve  been  scor^lied  pp  by 
the  keat  of  'the  sumsner,  hut  it  is  tntouded  to  sow  iit  with  seeds  the 
ftOCODdyem*,  when  a  tolerable  turf  may  be  expected,  atleasjt  for 
abee^  feed.  Part  of  the  land  \^a«  broken  xnp  in  tbe  winter,  9nd 
ftomo  wMi  bla€kiO»ls'by  w^y.pf  e^cperiment  -,  bat  fts  ihh  c$ffiotnu^. 

KO.  20,— vox..    Y,  MM 
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t06  Oitth^iiMitmFeniumtMAn.    By  C.  4  Cadet. 

nication  was  made  to  the  Sodety  in  the  month  of  Aprils  tfir  pvo- 
dace  was  not  tlbm  kno«rn, 

O^CTva^wm*.— The  reclaiming  land  from  the  sea  has  been  puiw 
sued  with  so  much  advantage  both  to  the  reclaimers  and  the 
country  at  large,  ^at  we  are  glad  to  see  the  mode  of  accomplishw 
ing  so  desirable  an  object  so  extensivplj  communicated,  as  it  must 
be  by  the  publication  of  the  methods  adopted  in  the  Transactions 
of  the  Society  of  Arts,  and  iii  the  Communications  to  the  Board 
of  Agriculture.  The  benefits  of  the  practice  are  too  plain  to  be 
overlooked,  when  thfe  means  of  accomplishing  \i  arc  well  under- 
stood. 


CHWISTRY  AND  MINERALOGY. 


Ch  the  acetous  Fermentation  5  and  on  ike  Manufacture  ef  Finegftr, 
By  C.  A.  Ca»et.— i^72ff,  de  Ckim.  No.  186. 

Chemists  have  not  yet  shewn  which  of  the  proximate  principles 
of  vegetables  are  the  most  apt  for  acetification  $  nor  in  what  pror 
portion  these  principles  enter  into  the  composition  of  vinegar* 
All  vegetable  fermentescihle  substances  yield,  it  is  true,  acetous 
acid  3  but  its  strength  or  quantity  cannot  be  estimated  before* 
hand.  Ei^periments  of  this  kind  are  easily  made,  as  the  acetous 
fermentation  takes  place  more  readily  in  small  masses  than  m 
large  ones. 

Notable  differences  exist  between  the  vinegar  made  iVom  dif* 
ferent. substances  5  but  wine  vinegar  has  usually  a  specific  gravity 
of  1.0135  to  1.01251  ;  it  not  only  contains  acetous  acid,  but  also 
the  sulphates  of  potash  and  lime  (which  are  probably  merely  ac- 
cidental ingredients),  extractive  matter,  and  the  tartareous,  citfic, 
malic,  and  oxalic  acids.  The  three  latter  acids  are  however  fre- 
quently wanting,  even  in  very  good  vinegar.  As  the  most  sac- 
charine must  yields  the  ^st  wine,  so  the  best  wine,  as  those  of 
Languedoc,  Spain,  and  Italy,  yields  tbp  strongest  viae|^j 
although  too  dear  for  common  use. 

It  is  well  known  that  either  wine  or  vinegar  may  be  made  from 
sugar;  for  the  English  colonists  prepare  a  wine  from  250  lbs.  of 
sugar  (treacle),  2  niuids  (barrels)  of  water^  ^nd  4  lbs.  of  yeast  5 
this  wine  is  coloured  with  litmus,  and  scented  with  some  essential 
oil.  Fabroni  has  made  wine  from  864  lbs.  of  sugar,  24  of  gam 
arable,  24  of  tartar,  3  of  tartarous  acid,  36  of  gluten  of  wheat, 
and  1728  quarts  of  water.  Parmentier  has  made  a  good  musca- 
dine wine  from  2l6  lbs.  of  sugar,  9  of  crystals  of  tartar,  7P  of 
<elder-fiowers^  and  307  of  water*    It  is  hioweves  of  gre^t  <X3|k- 
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sifequence  to  know  bow  much  vinegar  a  given  qiiantity  of  sugan* 
would  yields  and  what  proportion  of  water  and  ferment  ought  td 
be  added. 

A  solution  of  sugar^candy  did  not  ferment  until  one  fifteenth 
of  its  weight  of  yeast  was  added,  and  then  it  fermented  readily 
in  the  temperature  of  12  to  20*  (68'Fahr.).  Mueoso-saccharine  • 
matter  (treacle)  ferments  of  itself,  provided  it  is  diluted  in  a  suf- 
ficient quantity  of  water.  Solution  of  gum  began  to  become 
acid  very  quickly,  and  its  fermentation  was  promoted  by  yeast* 
Extractive  matter  does  not  ferment,  but  becomes  putrid.  Yeast 
produces  no  efiect,  not  even  upon  extract  of  liquorice,  which 
seems  to  contain  a  saccharine  principle.  Starch  does  not  ferment 
by  itself;  but  flour  ferments,  with  difEculty  indeed,  and  aftei" 
three  or  four  days  the  liquid  begins  to  putrefy. 

Two  hundred  and  eighteen  grammes  (J  q%.)  of  flour  boiled  in 
1713,25  gr.  (56  02.)  of  water,  assisted  by  15  gr.  (|  oz.)  of  fer-v 
JTjS^nt,  kept  working  for  twenty-four  days,  add  produced  as  much  ^ 
vinegar  as  saturated  34  gr.  of  potash.  ; 

The  same  quantity  of  starch  boiled  with  a  similar  pn^rtion  of 
water  and  ferment  kept  working  for  thirty-five  days>  andpro^. 
doced  a$  much  vinegar  as  saturated  42.3  gr.  of  potash.  « 

Although  sugar,  assisted  by  yeast,  passes  from  the  alkoholic  to 
the  acetous  fermentation,  yet  the  mixture  of  alkohol  with  water 
4oes  not  ferment,  unless  extractive  matter,  mucilage,  or  boiledi  <* 
starch  is  added,  and  the  alkohol  is  not  too  predominant  in  the 
mixture. 

•A.    306  gratnmes  (10  02.)  of  sugar,  2142  gr.  (70  oz.)  b£ 
trater,  and  20.22  gr.  (5  drachms,  24  grains  Fretich)  of  ferment>> 
began  to  work  the  next  day  j  the  fermentation  lasted  twelve  days. 
It  required  6  gr.  of  potash  to  saturate  122.5  gr.  (4  oz.)  of  this 
vinegar,  marking  6«  hydr.     Eight  ounces  of  the  vinegar  yielded  2.' 
drachms  of  crystallized  sugar. 

B.  153  grammes  (5  oz.)  of  sugar,  153  gr.  of  alkohol,  2143 r 
gr.  of  water,  and  20.22  gr.  of  ferment,  began  to  work  the',  same 
day  5  tlie  fermentation  lasted  12  days.  It  required  4  gr.  of  polash  ^ 
to  saturate  122.5  gr.  of  this  vinegar,  1*^  hydr.  Eight  oz.  (245^* 
ge,)  of  the  vinegar  yielded  2.06  gr.  of  sugar  5  it  tasted  very  weak,  < 
and  yielded  alkohol  on  distillation,  with  some  traces  of  acetic 
ed)er. 

C.  459  grammes  (15  oz.)  of  sugar,  2142  gr.  of  water,  and 
20.22  of  fenrfeht,  began  to  work  thfcsanae  day  ;  the  fermentation 
lasted  23  dajrs.  It  required  8  gr.  of  potash  to  saturate  122*5  gr« 
«f  this  vinegar,  8«»  hydr.    Eight  oz.  of  the  vinegar  yielded  nearly  , 

an  ounce  of  sugar. 

D.  306  grammes  of  sugar,  153  gr.  of  alkohoU  2142  gr.  of 
■water,  and  20.22  gr.  of  ferment,  began  to  work  the  second  day } 
the  ^mentHtion  lasted  ei^t  days  ^  carbonic  add  gas  was  emitted. 


Digitized  by  VjOOQ I 


On  the  ateious  Fermentattm.    By  C  A.  CadeK 

but  the  Hquor  did  not  redden  syrup  of  bidets.    It  yielded  dS  gr»  of 
weak  alkohol  per  quyrt  on  distillation. 

E.  245  grammes  (8oz.)  of  sugar,  6\  gr.  (2  oz.)  of  gnm, 
2j42gr.  of  water^  and  20.22  gr.  of  ferment,  began  to  work  the 
first  day  ;  the  fermentation  lasted  fifteen  days.  It  required  S  gr# 
of  potash  to  saturate  122.  J  gr.  of  this  vinegar^  8**  hydr.  The  vi«' 
negar  was  very  strong,  and  alkohol  being  poured  into  it,  a  month 
afterwards,  precipitated  near  30.5  gr.  (1  oz.)  of  mucilage. 

F.  306  graromea  of  sugar,  122.5  gr.  of  mucilage,  2142  gr.  ef 
water,  and  20.22  gr,  of  ferment,  began  to  work  the  first  day.  it 
required  8  gr.  of  potaih  to  saturate  122.5  gr.  of  this  vinegar,  5* 
hydr.  Alkohol  threw  dpwn  more  mucilage  than  from  the  pre< 
eediiq^  vinegar. 

G.  459  grammes  of  sugar,  2142  gr.  of  water,  and  38  gr.  (t 
•s.  2  dr.)  ai  ferment,  began  to  work  the  first  day  $  the  ferment- 
ation last^  ten  days.     It  required  8  gr.  of  potash  to  saturate  122.5' 
p.ai  tbiiTinegir,  ;6'  hydr.     1^2.5  gr.  of  this  vinegar  yielded  -t^* 
f  r.  of  sugar,  which  had  not  fermented< 

From  these  experiments  it  may  be  ooikcloded :  1.  That  the  al« 
keArol  .added  to  th^  fomenting  liquor,  although  il  be  partly 
changed  into  vinegar,  canhot  be  substituted  for  sugar  f  2.  That 
wtiea  the  t^tr  is  in  too  great  quantity,  part  of  it  does  not  fer- 
■tent^  .3»  'Diat  muciHige  hastens  the  fermentation,  but^  like 
silgiur,  tile  tupemtfttndaiit  portion  remains  unaltered.;  mtdj  4. 
T&t  leo  l$tgs  M  proportion  of  a&ohol  prevents  fermentationr 
altogether. 

Mftnydtpenmenta  were  made  todetefminethe  best  proportkMi. 
•f  ingredients  to  ibrm  vin^ar ;  th»followiBg  was  the  best. 

H.  345  grammes  of  sugar,  1713.5  gr.  of  water,  and  167S  gr* 
(4  dr.  15  grains  French)  pf  ferment,  began  to  work  the  first  day ; 
the  fertnentation  fested  twelve  days.  It  required  1 2  gr.  of  potash  tt> 
saturate  122.5  gr.  of  this  vinegar,  5'  hydr.  The  vinegar  wai 
v6ry  itrong,  agreeably  tasted,  and  did  not  contain  any  sugar. 

I.  9y  dimittishifig  the  quantitf^  of  water  somo  of  the  sugar 
reraahis  undecomjxised ^  thus:  218  gr.  (7  oz.  1  dr.)  of  sugar, 
8«7  gr.  (28  oz.)  of  water,  and  15  gr.  (4  dr.)  of  fefment,  did  not 
beg^in  to  work  till  two  days  afterwards;  the  fermentation  ksted 
2^  days,  being  very  slow.  It  required  c^ly  8  gr.  of  potasli  to  sa^ 
turate  122.5  gr.  of  this  vinegar,  0*  hydr.  The  liquor  was  stBt* 
v^  saccharine,  and  tasted  like  sitnple  oxymel. 

'  K.    The  fi>llowiog  propcM-tions  appeared  nsost  Itoly  to  catltfft'" 
alkohol  to  be  tot^My  converted  into  vinegar.    108.5  gnhrimeAs  (9  ^ 
et.  4dt^  36  grains  French)  of  sugar,  the  same  quantity  of  alkohol^ 
.857  gr-  of  water,  and  15  gr.  of  ferment,  began  to  work  twoday» 
afterwards  I  the  fohi^utton  lasted*  setrenteen  days.    Itnsquired 
6  6  decigrammes  of  potash  to  saturisied  122.5  gr.  of  thi^^dnogirj 
4  h^r.  *  The  liqiinr  had  ^  >P>inous  m^H^  Mtt  hatf  fto  alkoM^* 
•mployed  was  separated  by  disHllttlien. 
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^  Sagnr  di^r^re  is  the  esaential  ingredieot  in  the  £9rais^ioii.<it 
finegar ;  mucilage  is  partly  changed  into  vinegar^  and  accelerate^ 
the  fermentaUon,  but  disposes  tt^  liquor  to  putrefaction^  unless 
prevented  by  adding  aikobol.  This  last  is  imperfectly  changed 
into  vinegar^  but  it  renders  the  vinegar  sbarp^  mrikes  it  keep  well, 
and  when  u^  for  infusing  aromatic  plants,  takes  up  the  resinous 
odoriferous  particles.         . 

Mr.  Hebert  of  Berlin  pretends  to  have  made  vinegar  in  two 
months,  from  four  parts  of  rectified  malt  spirits,  and  seventy-twa 
of  water }  but  this  experiment  did  not  succeed  in  France.  The 
¥!ihegar  commonly  sold  contains  alkohd^  and  the  first  portion  that 
comes  over  in  distillation  is  alkoholic.  Mr.  Lowitz  has  separated 
tlkohol  from  vinegar  by  freezing,  and  subsequent  distillation  from 
powdet  oi  charcoal. 

The  quantity  of  potash  required  to  saturate  a  given  quautit)^ 
of  vinegar  indicates  the  quantity  of  acid  which  it  contains ;  and 
t^e  quaotity  of  .acid  appears  to  depend  upon  the  quantity  of  sugar 
originally  contained  in  the  fermented  mass. 
.  H<tnQe  taking  the  experiment  H.  for  the  basis  of  the  c^culation, 
it  appears  that  the  sugar  employed  in  the  formation  of  acetous 
acid  is  to  the  potash  necessary  to  saturate  it,  as  1 .2^8  to  1 .0000  > 
from  whence  th^are  may  be  calculated  the  quantity  of  s«^r  thai 
ought  to  be  added  to  any  weak  vinegar  in  order  to  bring  it  toan^r 
r^uired  strength.  The  same  experiment  also  shews  that  lOQ 
pafts  of  good  vinegar  are  formed  from  12.410  of  sugar,  O.^pf  of 
yeast,  and  86.701  of  water;  whence  the  proportion  of  yeast  ta 
l)e.  added  may Jk.  deduced  J  tsA  on  this  foundation  an  estimato 
may  be  made  of  the  quantity  of  saccharine  matter  contained  io' 
aivegetabto,  whbn  it  is  so  enveloped,  in  other  principles  as  not  to 
be  separable  1^  the  ^oidlnary  methods.  This  may  be  perfomned 
by  oudung  a  deeoction  of  the  plant,  fermenting  the  decoction^ 
and  assaying  the  acid  with  potash.  If  the  decoction  reddens 
litmus,  the  nahc,  eitdc^  oxalic,  or  tartareous  acid  contained  in  it 
must  be  satarated  wi^  hme,  and  the  lienor  filtrated  before  fer« 
mentation. 

L.  dlB  grammes  of  honey,  1713.5  gr.  of  water,  and  15  gr.  of 
fermenty  b^ao  to  work  the  sixth  day  \  the  fermentation. lasted 
sev^atooQ  days;  4.2  gt.  of  potash  were  required  to  saturate 
i2SL5  |;r.  of  tborvto^^ar,  which  exhibited  5"  hydr. 

M.  The  same  quantity  of  manna,  wafeeir»  and  ferment,  begaa 
to  wn4i  die  next  day  \  the  fermentation  lasted  1 5  days.  1 .  l  gr.  of 
polBflb  ^ivere  reqnhred  to  saturate  122.5  of  the  vinegar,  &^  hydr. 

N»  .  489.5^an!in]«3  (l6€2.)of  figs,  1713^  gr.  of  water,  and. 
Idl  gr.  of  tement,  biegan  to  work  the  next  day ;  tlie  fermentatioa 
lastad  fiAeen  days.  5.3  gr..  of  potash  wem  fsquired  to  saturate 
1^12*5  gr.^  dwviaegar,  rhydc. 

'  O.    Ilieslam^qtiaiiftittesof  raisins,  watar,  and  ferment,, begaa 
t«  wmrk  t&e  neKi  da^^  the  feqoentat^n  lasted  foorttea  days«   /i. 
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gr.of  polish  were  requited  to  saturate  123.5  gr.  of  the  vinegar, 
S^  hydr. 

Hence  honey  appears  to  coiilmo  38. 7^  per  cent,  of  sugar ; 
snamui,  10.1053  5  figs>  24.8351;  and  raisins^  10.7453  (or  rather, 
18.7453). 

If  soluble  tartarite  of  potash  is  added  to  the  fermenting  mass^ 
the  vinegar  is  made  bitter,  but  not  increased  in  strength.  If 
aciduk>us  tartarite  of  potash  is  added>  only  one  sixtieth  is  taken 
up,  and  the  vinegar  becomes  rather  stronger,  on  account  of  the 
excess  of -tavtarous  acid.  The  spontaneous  decomposition  of  vi« 
negar  is  no^  owing  to  the  tartar  it  ccmtains,  but  to  nvxctlage  and 
vegetable  albumen. 

Neither  albamine  nor  gelatine  accelerates  fermentation. 

An  ounce  (30.5  grammes)  of  tiiebest  Orleans  vinegar  takes  up. 
3  gr.  of  potash  ;  common  Paris  vinegar  on)y  takes  up  2.4  gr.  j 
radical  vinegar  takes  up  42  gr.  Some  persons  sell  very  strong' 
vinegar,  which  is  supposed  to  contain  a  mineral  acid«  but  it  contains 
only  alkohol,  and  a  considerable  portion  of  acetic  acid,  and  may 
be  formed  by  adding  34.7  gr.  of  acetic  acid,  and  16  gr.  of  alko* 
hoi,  to  1000  gr.  of  Orleans  vinegar. 

It  is  most  probable  that  radical  vin^ar  contains  less  carbons 
md  more  oxygen  tlian  acetous  acid*  If  they  differed  only  in  con- 
centration, acetic  acid  should  be  formed  by  fermentation,  on  aug-^ ' 
tnenting  the  acidifiable  principles,  which  is  not  the  caae }  neither 
can  common  vinegar  be  changed  into  acetic  acid  by  abstracting 
the  water,  either  by  freezing,  by  combination  with  a  base  and 
subsequent  separation,  by  distillation  upon  muriale  of  lkne>  or-* 
other  processes.  .  •  * 

A  small  proportion  only  of  acetous  acid  can  be  ^rmed  in  a: 
given  quantity  of  water,  because,  when  evdvied  to  a  certain  de*  > 
gree,  it  prevents  the  further  contitiuance  of  the  decomjposition  of* 
the  vegetable  substance. 

Acetic  acid  can  only  be  procured  £rom  the  acetites  of  those 
metals  which  can  be  partially  reduced  by  taking  carbone  from  tho' 
vinegar. 

94.5  grammes  of  radical  vin^ar  saturated  with  caostic*  potash, 
yielded  by  distillation  11.5  gr.  of  water,  and  133  gr.  of  a  saline 
mass.  The  same  quantity  of  good  distilled,  vinegar  yielded  87.3- 
gr.  of  water,  and  15gr.of  salt.  As  the  radical  vinegar  became 
solid  before  it  was  saturated  with  potash,  15  gr.  of  water  Were 
obliged  to  be  added  to  keep  it  Buid ;  this  however  was  deducted 
from  the  product  as  mentioned  above.  These  are  not  the  absohxte 
quantities  of  water  in  the  two  acids,  but  are  merely  relaitive.  .  > . 

Vinegar  may  be  made  in  all  places  by  properly  adjjusting  tbr 
quantities  of  saccharine  matter,  water,  and  ferment.    Excellent' 
vinegar  has  been  made  by  Messrs.  Blanche  and  Favier  from  cab* 
4)ages,  witli  some  brandy  and  sumach.    Alkohol  may  be  employed 
fii£eu  of  sQQie  of  the  ai^ar>  frovidod  it  does  not  exceed  the  fc^ 
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part  of  the  sugar.    But  the  ridiculous  custom  of  throwing  a  dog 
or  dead  cat  into  the  working  tons  ought  to  be  prohibited. 

The  quantitjr  of  sugar  that  the  substance  contains  ought  to  be 
previously  ascertained  by  fermenting  8  oz.  pf  it  with^6  oz.  of 
wateo  and  half  an  oz.  of  yeast,  or  baker* s  leaven^  which  latter  is 
preferable,  because  yeast  sometimes  gives  a  disagreeable  taste  to 
the  vinegar.  The  mixture  is  to  be  put  into  a  vessel,  one  half  of 
which  is  to  be  left  empty,  and  kept  in  a  temperature  of  20  deg* 
(68**  Fahr.),  for  25  or  30  days,  being  stirred  morning  and  evenings 
The  strength  of  the  vinegar  thus  obtained,  being  ascertained  by 
adding  potash,  it  will  be  easy  to  calculate  how  much  saccharine 
matter  must  be  added  to  form  vinegar  of  the  required  strength. 

In  large  manufactories,  it  is  best  to  employ  small  barrels,  placed 
as  in  saltpetre-houses,  in  order  tliat  their  contents  may  be  easily 
drawn  off;  and  no  brass  cocks  nor  pewter  cranes  should  be 
used.  The  barrels  should  b^  placed  in  a  stove,  so  that  all  maj 
laeoeive  an  equal  degree  of  heat  regulated  by  thermometers  placed 
in  dlfierent  parts  of  the  building.  The  fermentation  being 
finished,  the  vinegar  should  be  filtered  through  sand^  previouslf^ 
Ixrashed  with  muriatic  acid. 

O^jert7a/io7i5.— ^The  experiipents  here  mentianed  would  be  of 
considerably  more  value  if  it  were  not  for  the  extremely  absurd 
manner  in  which  they  are  related.  In  some  both  the  old  and  the 
oew  wei^ts  are  given^  others  have  only  one  of  these  metrical 
systems,  and  in  others  again,  the  old  vi^ights  are  used  in  one 
part  of  the  experiment,  and  the  new  in  another,  perhaps  even  in 
the  very  same  sentence. 

The  real  substances  employed  can  in  general  only  be  guessed 
at,  as  the  generic  names  of  the  new  nomenclature  are  used,  such 
as  sugar,  alkobol,  ferment,  without  those  restrictive  adjection% 
IKrhich  are  necessary  to  identify  their  designation. 


On  the  Ac  Aon  of  nitric  Add  upon  Cork,     By  Mr.  Chevreul.— ^ 
Ann.  de  Chun.  No.  186. 

Brugnatelli  and  Bouillon  La  Grange  have  described  the 
action  of  ni trig  acid  upon  cork,  and  the  properties  of  the  acid  thuK 
obtained;  but  many  persons  retain  doubts  concerning  it. 

Six  parts  of  nitric  acid  at  2g  hydr.  were  cohobated  upon  one  of 
cork.  The  cork  became  yellow,  emitted  nitrous  gas  and  carbonic 
acid  gas,  and  a  considerable  quantity  of  prussic  acid  was  formed* 
When  the  action  of  the  acid  was  weakened,  the  whole  was  eva- 
porated to  an  extract,  apd  then  heated  in  water  for  some  hours ; 
\^hei}  the  water  cpoled^  a  o^atter  like  wa&  fij;e(Lupoa  the  sur^w:^ 
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of  the  liquor^  and  large  flakes  of  anotfaer  matter  wese  coUectod 
at  the  bottom. 

These  flakes  were  insipid^  iDsoluble  in  water  or  Blk^d  ;  they 
vere  wh'ite^  but  grew  rather  browp  in  the  air.  Nitric  acid  at 
32"  hydr.  did  not  act  upon  them.  The>  buTDt  up<»i  a  live  ooal^ 
pufling  up^  and  exbaiing  a  smell  of  empyreumatic  vifn^^ar* 
The  charcoal  was  bulky^  and  rather  hard.  They  were>  therefore^ 
the  woody  part  of  the  cork. 

The  wax-like  matter  had  very  little  taste.  It  Mras  insoliible  isi 
water  >  boiling  alkohol  dissolved  it  3  and  deposited^  onobolif:^*  a 
white  substance  like  wax;  water  added  to  the  superoatant  flokiv 
tioQ^  threw  down  a  straw-yellow  resinous  sabstanoe«  whidb 
turned  reddish  in  tlie  air^  and  remained  acid  in  spite  otf  r^>eated 
washings.  It  yielded  by  distillation  a. concrete  oil,  and  an  acid 
which  precipitated  acetate  of  lead.  The  solution  to  which  -vater 
had  been  added^  became  y^ow  on  evaporation^  and  acquired  a 
smell  of  bitter  almonds^  so  that  it  held  som^  ydlow  matter  BSki 
probably  some  prussic  acid. 

The  liquid  in  which  the  flakes  were  originally  deposited^  yrz$ 
yellow^  acid,  and  bitter;  it  precipitated  lime-water  and  calcareona 
salts;  it  rendered  solution  of  indigo  green;  that  it  contained 
some  iron  was  shewn  by  not-^ls ;  but  when  4he  cxoeaaof  acid 
vr^  saturated^  it  did  not  precipitate  gelatine.  It  ruhaksl  liw 
sxiaell  of  vinegar^  but  it  yielded  nitric  acid  co  distiUaAioit  On 
Evaporation  it  deposited  suberic  acid  nwed  wkh  some  yellov 
matter,  and  afterwards  yielded  crystals  of  oxalic  acid.  The  mo* 
the^  water  was  bitter,  and  contained  yelk)w  matterj  fnon  vhkb 
the  remaining  oxalic  acid  was  separated  by  adding  jime-wsiter  iii 
excess,  then  caustic  potash  to  separate  the  lime,  by  which  sneans 
small  gold-colour  crystals  of  yeUow  matter  with  potash  were  ob« 
tained.  The  mother  water  of  these  crystalsi  yielded  in  one  trial 
benzoic  acid  by  the  addition  of  muriatic  acid* 

The  suberic  acid  was  purified  from  the  yellow  matter  by  wash- 
ing wiih  cold  water,  and  successive  solutions  in  boiling  wat^,  by 
which  about  5  grammes  of  acid  were  procured  from  do  gr.  of 
cork.  The  acid  is  white,  opake,  and  pulverulent.  It  tastes  sour 
without  any  bitterness.  Light  does  not  alter  its  colour.  It  requires 
3S  parts  of  water  at  60**  (140  Fahr.),  and  80  parts  at  13«  (55 
Fahr.),  to  dissolve  1  of  the  acids.  It  is  totally  volatilized  upon  a 
live  coal,  yielding  a  smell  like  tallow.  It  melts  by  a  slight  heat, 
and  if  spread  on  the  sides  of  tlie  vessels  it  crystflllizes  in  needles  on 
Cooling.  Jt  also  sublimes  unaltered  into  white  needles,  leaving 
some  traces  of  charcoal. 

Liquid  suberic  acid  reddens  litmus;  it  does  not  precipitate 
the  aqneons  sohitions  of  lime,  strontian,  and  barytes,  nor  their 
saline  combinations.  The  precipitate  obtained  by  BrugnateHi 
from  lime-water,  end  calcareous  salts,  probably  originated  from 
.kinixtore  of  oxalic  acid;  and  indeed  his  acid  seems  alio  to  havf 
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f)n  the  ikdSes^  of  Ch^per;    fi^  trof,  Prbiist.  i?  J 

«<n(laiiied  bitter  inatter>.and  some  resinous  BUbstance.  'Wlieti  liiiie- 
water^ saturated  with  suberic  acid  was  evaporated^  the  calcitredus 
suberate  fell  down  in  white  flakes :  muriatic  acid  decomposed  this 
salt,  add  the  muriate  of  lime  being  separated  by  washing  with 
warm  water,  the  suberic  acid  was  left  as  a  very  white  powder* 
The  same  depuration  of  the  acid  from  colouring  matter  was 
•effected  by  using  bary  tes  instead  of  lime.  The  suberates  of  am- 
monia and  of  the  fixed  alkalies  are  decomposed  by  the  sulphur ic^ 
Inuriatic,  and  other  acids. 

Suberate  of  ammonia  precipitates  solution  of  alum,  as  also  the 
nitrate  and  muriate  of  lime,  if  the  calcareous  solutions  are  concen- 
trated.    It  also  decomposes  almost  all  metallic  solutions. 

Copper  is  thrown  down  of  a  pale  blue*;  cobalt,  rose  colour ^ 
«inc,  white  5  &c. 

Suberic  acid  precipitates  neutral  soltrtiod  of  silver,  white  i  mu- 
ffiateof  tinad  minimum,  whitey  snlphate  of  iron  ad  minimum* 
whiter  nitrate  and  acetate  of  lead,  white;  nitrate  of  quicksilver, 
white.    It  does  not  precipitate  sidphate  of  copper,  or  of  zinc. 

La  Grange  says,  that  the  suberic  acid  decomposes  nitrate  oi 
quicksilver,  and  the  sulphates  of  copper,  iron,  and  zinc  ;  and  In 
another  place,  that  it  yields  quicfksilver  and  zinc  to  the  three  mi- 
neral acids,  and  iron  and  copper  to  the  sulphur :  this  seems  lo 
imply  a  contradictioar 

Suberic  acid  was  dissolved  in  12  times  its  weight  of  nitric  acid 
iit  32*  hydr. :  the  solution  being  boiled,  no  alteration  took  place, 
for  suberic  acid  was  deposited  atlfeer  the  liquid  had  been  cooled  for 
some  hours:  the  addition  of  water  promoted  this  separation ;  no 
-crystals  of  the  acid  could  be  obtained  by  this  mode  of  procedure. 

Suberic  acid  is  soluble  in  alkohol,  and  partly  separable  from  it 
hy  water. 

This  acid  does  not  Tender  sulphuric  solution  of  indigo  green,  as 
stated  by  La,  Grange  j  this  colour  is  produced  from  the  yellow 
bitter  matter  in  his  acid  mixed  with  the  blue  of  the  mdigo.  The 
ilame  impure  dcid  renders  solution  of  copper  green,  but  the  white 
purified  acid  does  not. 

Suberic  acid  has  a  great  analog  to  the  sebacic  acid  of  Tlienard  \ 
but  the  latter  assumes  a  crystalline  form  eiAer  in  water  or  in 
alkohol. 


On  the  Oxides  of  Copper^    By  Pf^,  Vw^mT^^Jwrwd  de  Pkys. 

HfiD  octaedral  oxide  of  copper  is  the  oxide  ad  mioifiiola,  and 
contains  84.75  per  cent,  of  copper,  and  IS .25  of  oxygen;  so  that 
100  parts  of  copper  have  absorbed  between  17  and  18  ofMfgen. 

NO.  20»— vou  V.  N  M 
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2f4  ^  ^cetk  Ether.    By  Mr.  Thmard. 

Black  oxide  contains  fiO  per  cent,  of  copper^  and  20  of  oxygen ; 
so  that  lOOof  cq>per  have  absorbed  25  of  oxygen* 


Ohservatiwis.'^Mr,  Proust  still  maintains  his  opinion  of  there 
being  only  two  proportions  in  which  oxygen  and  sulphur  combine 
with  metals^  or  in  which  similar  combinations  of  two  ingredients  ' 
are  made.    These  speculations  certainly  tend  to  hinder  investiga* 
don^  although  they  possess,  in  some  degree,  the  appearance  of; 
truth. 


Ancdyds  of  Gnnamon  Stone.    By  Mr.  Lam pabius. — Joum,  de 
Pkys.  Suly  I8O7. 

Cinnamon  stone  contains  42.8  per  cent,  of  silica,  28.8  of 
sircone,  8.6  of  alumine»  6  of  potash,  3  of  oxide  of  iron,  2.6  wei-e 
lost  in  the  previous  calcination,  and  4.4  in  the  subsequent  opera-^ 
tions. 


Olservatums. — ^Werner  has  already  placed  cinnamon  stone  in 
the  zfrcone  genus  along  with  hyacinth ;  but  Klaproth  has  not  been 
able  to  find  finy  zircone  in  this  stone,  as  will  appear  when  we 
give  his  analysis. 


On  a  fetid  Variety  of  Fluor  Spar.    By  Mr.  Alluard  the  Elder. 
'^Jcfum,  de  Phys,    August  I8O7. 

The  author  having  accidentally  dropped  a  specimen  of  fluor 
spar  which  Mr.  Watts  had  sent  him  from  England,  discovered 
that  it  exhaled  a  fetid  smell  when  struck.  The  fluor  was  deep 
violet,  lamellar,  and  very  fetid  by  friction. 


On  acetic  Ether.    By  Mr.TnzjukfiU.^^Ann,  de  Cfnmie,  No.  I87. 

Iw  the  preparation  of  acetic  ether,  no  gas  is  disengaged,  and 
nothing  but  acetic  ether  is  formed  without  even  any  water.  By 
dissolving  acetic  ether  ki  water,  adding  eausttc  potash  to  the 
solution,  and  distilling,  the'etfaer  ii  changed  into  alkohol  and 
acetic  acid. 
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On  nitric  Ether*    By  Mr.  Thbnard.— ^/t/z.  de  Chim.  No.  187. 

Etherbal  nitric  gas  produced  in  the  preparation  of  nitric  ether, 
being  washed  with  water,  then  placed  in  contact  with  a  solution 
of  caustic  potash,  and  frequently  agitated,  was  decomposed  in 
36  hours.  The  solution  contained  alkohol,  nitric  acid,  some 
nitrous  acid,  and  a  considerable  proportion  of  acetic  add.  The 
gas  itself  contained  more  nitrous  gas  than  before. 

A  very  dilute  solution  of  caustic  potash  produces  the  same  re- 
sults, only  it  emits  a  large  quantity  of  very  ethereal  gas,  which 
contains  more  or  less  nitrous  gad, .,  A  very  concentrated  solution 
is  less  effectual.  Water  alone  produces  the  decomposftion  of 
Ethereal  nitric  gas. 

Nitric  ether  mixed  with  alkohol  of  potash,  was  left  for  some 
time  in  a  bottle,  filled  neHrly  fall  and  well  stopped.  Acetate  of 
potash  was  immediately  produced ;  and,  in  the  course  of  a  day, 
crystals  of  nitrate  of  potash  were  deposited. 

Hence,  by  supposing  that  nitric  ether  will .  yield  only  nitrous 
acid,  acetic  acid,  and  alkohol ;  that  no  water  is  formed  m  the  pre- 
paration of  muriatic  acid ;  and  that  acetic  ether  may  be  readily 
changed  into  alkohol  and  acetic  ether  $  it  will  follow  that  muriatic^ 
nitric,  or  acetic  others  are  formed  of  those  acids,  or  their  print 
ciples  combined  with  alkohol  or  its  principles.  Perhaps  the  acetic 
acid  which  may  be  produced  from  nitric  ether^  is  already  com- 
bined in  it,  with  alkc^ol,  so  as  to  form  an  acetic  ether. 


On  Kermes  Mineral.    By  Mr.  Cluzbl,  Juniar.'^Ann.  de  Chim* 
No.  188. 

This  paper  obtained  the  prize  offered  by  the  Pharmaceutical 
Society  at  Paris. 

According  to  the  usual  process,  l6  parts  of  sulphuret  of  anti- 
mony grossty  Dowdered,  and  4  of  nitre  fixed  by  charcoal,  are. 
boiled  for  two  hours,  and  the  solution  filtered,  and  laid  asidej  3 
parts  of  fixed  citm,  and  20  of  water,  are  then  added  to  the  resi- 
duum, boUed,  and  the  solntion  separated  as  before;  after  which 
the  refiiduuA)  is  agaio  treated  with  2  parts  of  fixed  nitre^  and  20 
f^  water.  The  kermea  is  deposited  from  the  solutions,  washed 
with  cold  water  until  it  becomes  insipid,  and  then  dried  by  a 
gentle  heat.  But  the  kermes  thus  obtained,  has  not  the  purplish- 
brown  cokiur,  nor  velvety  appearance,  which  is  so  much  desired 
by  apothecaries.    The  residuum  being  examined,  appeared  to  be 
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merely  sulphuret  of  antimony,  and  might  of  course  be  emplbfwi 
in  the  preparation  of  a  fresh  parcel  of  kermes. 

In  oi-der,  therefore,  to  exhaust  the  antimony,  120  grammes 
of  antimony  were  pulverized  and  treated  repeatedly  with  30  gr» 
of  American  pearl-ashes,  and  300  gr.  of  £Uered  waler.  Each 
time  fresh  pearl-ashes  and  water  were  added^  the  mj^ture  boiled 
for  half  an  hour,  then  filtered,  into  a  warm  ve?sel,  left  to  stand 
for  24  hours,  again  filtered,  the  kermes  washed  with  cpld  "wa.ter, 
abd  dried  on  a  stove  by  a  heat  of  25°  Cels.  (or  77°  Fahr.).  Thd 
operation  was  repeated  Q^  times.  Kermes  wa^  obtained  in  the 
first  91 .  The  92d  yielded  os^y  a  few  atoms  of  k,  ^nd  the  three 
last  none  at  aH^ 

A  single  application  of  a  suf&cient  quantity  of  alkali  is  able  to 
j^erforra  what,  in  tlie  old  method,  required  so  muc}i  labour  j  for 
lOn  boiling  16  grammes  of  sulphiiret  of  antimony  with  360  gr.of 
American  ^arl-ashes,  and  4000  gr.  of  filtered  water>  fgr  half  a» 
hour,  and  treating  the  solution  in  the  usual  way^  scarce  any  resi- 
anum  was  left. 

Ail  the  preceding  specimens  oi  kermes  were  pale>  and  not 
^vety. 

Having  discovered  the  proportion  of  potash,  the  quantity  of  the 
water  was  varied  >  wh^n  200O,  pr  I000.gr.  were  employedi  the 
kermes  w^s  heavier,  and  duller,  so  as  to  reaemblQ  po.wdered 
bricks^  Six,  8,.  and  10  thousand  gr,  yielded  very  pale  kermes. 
Nevehbcjess,  in  manufapti;iriug  kermes  in  large  quantities,  evea 
4000  gr.  oif  water  would  be  too.  large  j  it  being  only  requisite 
there  snoaW'be  a  sufficient  quantity  of  liquid  ^r  the  kermes  to^ 
be  slowly  deposited^  and  that  no  qr^^stallization  should  take  [^ce, 
as  otherwise  the  precipitate  would  lose,  some  of  its  colour  by  the 
extreme  minuteness  of  its  particles.,  .    . 

The  oxygen  contained  in  water  that  has  not  been  boiled,  seema 
to  be  the  cause  of  the,  inferior  C9lour  of  ,kerqaes  when  unboiled 
vrater  is  used'  to  wash  the  precipitate ;  for  when  waiter  that  had 
been  boiled*^  and  then  cooled  in  a  close  vessel,  was  employed,  the 
eoloilr  was  much,  better  >•  iode^d  it  i<  proj^ibli^  tiM^  k^CMs  mght 
He  rendered  entirely  white,  by  aerated  water  abstr^tiwg  the  %♦ 
drogen  from.  it.    Jn  like  mannei^.,ker^s  deftpsitdd  6oiSi  2^  ^obitiVMl' 
agitated  in  co^itact  with  air  wasjpi^chp^ler  th^.qsuaU  aa&afMOj 
3' very  pale  jatker  yellowish  kerm€^  waa  Qbtaiq^wbef^.tbe  filtered- 
solution  was  received  in  cold  uub^il^ .  y^a^ter,  ,or  eveisi,i||  boilMlglj 
water.     Part  of  this  alter^tiQ^  o/^^plpvir  arises  frpm.a  wblte.ipiit'*^ 
cipitate  that  falls  dpwn  a^  sooq^s,  th^  spjipti^^  hotctog^HO^^^ 
comes  in  contact  with  the  vyatqr,     1^\%  precipitjajtie  was  c^bof)et«> 
of  litpe,  produced  fi;o^  the  d^cow^9sitioi|,of  tb»^8uJpteitft.of,li«ie. 
in  the  water  by  t}ie  carbonate  of  p^t^h*    ■  ..  >;•     •:     .-r. 

Kermes  is  never  of'a'gpqd'colgi^r^.  wiiQ^iU)^v«9J^iQi|.)«i.rQq^i¥0d: 

fiom  the  filter  in  a  cold  vesseL    .  ..  . ,      ,;  •     ,  ■»-..-; 

'ToSl'etermine  the  best  relative  proportions  of  sulphur  and  anti^ 
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WBKfiK^  t&efbttownig  experiinents  were  made.  Sixleeh  gramtiies  of 
laUimoay  amd  2  oi  ralphur,  treated  with  36o  of  potash  and  4000 
of  water,  yielded  very  fizie  kermes^  rather  deep*coloared^  biit 
lights  briUiant,  and  browii>  hordeiing  a  little  upon  the  rose  eolourl 
Sixteen  gr»  of  solphuret  of  antimony  and  8  of  sulphur^  yielded  a 
while  9uii>hniBt  of  antimony  instead  of  kermes.  When  the  pro- 
portion of  sulphur  was  stiU  greater,  no  precifntation  took  place^ 
lui)«M  an  add  was  added,  and  then  the  golden  sulphur  fell  down. 

On  the  other  hand,  i  part  of  metallic  antimony  melted  with  2 
of  snlphmvt  of  antimony  yielded  very  dark  brown  kermes,  not 
Tdvety^  but  dnll  and  tarnished*  ^  Equal  parts  of  metallic  anti- 
nHmy  and  sulphnret  of  antimony  yielded  a  very  deep,  but  tar- 
vtsbai  kenaea.  The  two  last  experiments  being  repeated  wttb 
9000  gr.  of  wAter>  instead  of  4000,  the  kermes  was  less  beatt- 
tifid,  ' 

Todeteimitie  the  proper  time  of  boiling,  a  portion  of  the  sola-* 
lion  was  poured  off  at  the  end  of  half  an  hour^  and  fresh  water 
4dded  to!  ^e  remalndery  so  as  to  keep  up  the  original  quantity ; 
^a  pomii^  off  a  paction  and  addition  :of  water  was  repeated  fiv^ 
tm»9t  at  half  an  hour's  distance  each  time.  The  four  last  produced 
kermes  were  .nearly  siiailar,  but  the  first  was  much  less  tarnished^ 
and  duH  ;  is.  it  bad  sofiie  brilliancy^  itwas  also  much  Itghter. 

A3  the  sidpbate  of  potash  icotttained  in  the  pearl-ashes  debased^ 
the  eokHir  of  the  kennes^  and  was  difficult  to  get  rid  of,  on  ac* 
coimt  ^  its  faelag  but  very  slightly  a^uble  in  cold  water,  some" 
hma(t$  waiB  pfepered  with  pearl-ashes^  from  whence  the  greater 
part  of  the  sulphate  had  been  separated  by  ctystallization  :  thia 
kennes  waa  still  dnll'  and  pale-eoiouted.  Kermes  made  with  cal* 
diied  tartar*  reiMnlded  the  common  sort ;  that  made  with  caustie 
potash  waa  in§Bisor  to  the  ordinary  kind :  nor  was  the  use  of  sata- 
mMi  oarboiiaAef  o£  potash  m<ire8uccesslul. 

Th»^  actioni  of  a  -  aolntyan  of  potash  upon  snlphuret  of  antimony^ 
hcjag  th«n  ex^minSBd  in  every  possible  circumstance,  it  remained 
ti^try  thvaclida  of  soda*  Ckystalhzed  carbonate  of  soda  produced 
ft  moil^  teoHfek  kinrtaes^  putple-brownj  l»riUiant,  and  appearing 
lihe  the  aloarings  of  vdvet.  This  kermes  was  generally  more 
WHMifel  wsImd  §ie  water  had  boiled  a  few  minutes  before  the 
oaAooale  WB£^  added. 

.  SiperiaMQla  liaulartft'tke  preceding  were  tried  with  soda,  but 
none  gave  such  fine  kermes  as  l$  grammes  of  finely-pulverized 
f>ighttfet>ofhn<MUomy  triBated  with  360  of  carbonate  of  soda,  and 
40M  ^  WBtan  'tte  hoHiiig  bang  contintied  ^r  half,  or  three 
quarters  of  an  hour,  and  t&  kermes  washed  with  water  that  had* 

U  a|ip^rilMt<kei:ibeiiat)sdrlK40x])iigen  with  the gi'eatest  Aridity;' 
.anAaaaeiAeir  idiphwn^  antimony  hdve  this  property,  iteyi4'' 
dBBHf  Woiigt:tatha  hydcogwn  ia'«heiffilpfcuietti»d^lli;fdK)gen:t;li&* 
tained  in  the  kermes. 
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^  Wb^i  oxyimiriate  of  lime  was  added  todlflefeht  portions  of  the 
alkaline  solutions  before  the  kermes  was  deposited,  tbe  kennes  fell 
down  paler,  as  the  proportion  of  tbe  oxymoriate  was  the  greater, 
and  became  at  last  quite  white.  And  when  a  solution  of  ox>r- 
xnuriate  of  iime  was  poured  oo  kermes  itself,  it  lost  its  colour  by 
degrees^  and  at  last  became  quhe  white.  Ox3rmuriatic  acid  pro* 
duced  tbe  same  results. 

Di&rent  proportions  of  a  still  turbid  solution  of  hydroguretted 
sulphuret  of  potash,  to  which  sulphuric  acid  bad  been  just  added  to 
neutralize  the  alkali,  was  mixed  with  the  alkaline  solution  of  sul- 
phuret of  antimony  \  tbe  kermes  fell  down  darker  coloured  as 
the  proportion  of  sulphur  was  tbe  greater.  A  sc^ution  of  caustic 
potash  poured  upon  kermes  tnstantiy  turned  it  yellow,  and  thus 
changed  it  into  golden  sulphu^  of  antimony.  On  the  (^er  hand, 
the  white  kermes,  said  above  to  be  obtained  firom  super-sulphu- 
flatted  antimony,  was  changed  by  Hquid  sulpburetted  hydrogen  to 
a  yellow  colour,  and  afterwards  to  a  brown. 

The  colour  of  kermes  is  evidendy  caused  by  the  sulphuretted 
liydrc^n  that  it  contains  $  but,  to  avoid  all  conjecture,  it  was 
resolved  to  have  recourse  to  a  regular  analysts.  As  a  mercurial 
pneumatical  apparatus  of  sufficient  size  was  not  at  hand,  the 
quantity  of  precipitate  obtainable  from  acetate  of  lead  by  sulphu- 
vetted  hydrogen  was  employed  as  an  indirect  method  of  ascertain* 
ing  th«  quantity  of  the  latter  $  and  it  was  fotuid  that  a  litre  (quart) 
of  sul(^uratted  liydrogeo,  weighing  at  12*.5  Cds.  and  7^7  milli- 
metres  of  pressure  151  centigrammes,  threw  down  S  grammes 
of  sulphuret  of  lead. 

The  analyses  were  then  performed  in  tai  uniform  manner. 
Muriatic  acid  was  heated  upcm  10  grammes  of  the  kermes,  and 
tbe  disengaged  gas  passed  through  a  solutioQ  of  acetate  of  lead ; 
the  sulphur  was  separated  from  the  rendoary  sohitioii  of  muiiatu^ 
of  anthnony  by  filtration,  and  wasliiog  with  vety  dilute  mtnriatic 
acid :  the  o&ide  of  antimony  was  obtained  by  adding  nitrte  acid  to 
the  dissolved  miu-iate.  In  the  following  analyses  the  weight  of 
this  precipitate  is  stated ;  but  it  has  been  found  that  die  mcipitate 
U  not  a  pure  oxide»  but  a  muriate  with  Excess  of  anwnony,  as 
was  shewn  by  treating  it  with  carbonate  of  pbtadiy-and  the  sdiu*' 
tion  retains  some  of  the  oxide  by  its  excess  of.  acid,  as  the  addt^- 
tkmof  sulphuretted  hydrogen  gave  it  a  browntdb  ydlow  eobur; 
Hence  thare  always  appears  a  slight  surcharge. 

The  finest  kernaes  obtained  by  potash  cootaiaed^QO^dl  per 
cent,  of  sulphuretted  hydrogen,  7  of  sulphur,  *«ld  Sd  of  j^veeipi- 
tated  oxide>  or  rather  submuriale  of  antimony. 

Kermes  from  the  mixture  of  sulphuret  of  antimony  with^ks 
own  weight  of  antimony,  treated  with  potash>  yialded  17iS6  per 
^ent.  of  sulphuretted  hydrogen^  4  of  auipfaur,  and  ^S  o£  oxide. 

A  fine  specimen  of  kermes  met  with  in  a  sbop  some  fears 
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back>  yielded  12.74  per  oeoc  of  sulphuretted  hydrogen,  11  of 
sulphur,  and  81.5  of  oxide. 

Fine  kermes  obtained  by  cartKHiale  of  soda  yielded  21 .62  per 
cent,  of  sulphuretted  hydrogen,  2  of  sulphur,  and  83  of  o»de.  - 

Kermes  obtained  by  ctnrlx»nate  of  soda,  but  washed  with  un« 
boiled  water,  yielded  20,56  per  cent,  of  sulphuretted  hydrogen^ 
25  of  sulphur,  and  85  of  oxide. 

Very  pale  kermes,  which  had  been  treated  with  oxymuriatic 
acid,  yielded  0.49  of  sulphuretted  hydrogen,  l6.5  of  sulphur, 
and  83.5  of  oxide. 

White  kermes  from  sulphuret  of  antimony  and  half  its  weight 
of  sulphur,  yielded  71  percent,  of  sulphur,  and  33  of  oxide. 

Hence  sulphuretted  hydrogen  is  evidently  the  colouring  prin*'. 
ciple  of  kermes,  and  not  a  supposed  marroon  oxide  of  antimony, 
which  does  not  exist ;  for  on  igniting  white  oxide  ad  medium, 
prepared  by  nitric  acid,  k)  a  covered  crucible,  it  only  turned  more 
or  less  yellow,  but  never  of  a  marroon  colour,  although  the  ope*- 
fBtion  was  carried  so  far  as  to  reduce  some  part  of  it  to  black 
oxide,  or  the  minimum  of  oxygenizement.  That  part  of  the* 
oxide  thus  treated  which  appeared  to  approach  the  nearest  to  a 
brown  colour,  was  dissolved  in  muriatic  acid  i  no  hydrogen  was 
disengaged,  yet  the  solution  yielded  a  white  oxide  when  precipt« 
tated  by  water.  Hence  the  colouration  of  the  oxide  by  heat  is 
only  owing  to  its  condensation,  as  the  blueish  white  oxide  thrown 
down  by  alkalies  from  solutions  of  copper  turns  of  a  deep  brown  - 
on  drying  ^  and  on  the  other  hand,  red  oxide  of  quicksilver,  when 
precipitated  from  acids,  is  yellowish. 

It  being  desirable  tp  separate  the  oxide  from  kermes  without 
the  alteration  of  its  proportion  of  oxygen,  which  might  have 
been  occasioned  by  acids,  a  solution  of  caustic  potash  was  heated 
upon  kermes,  a  white  oxide  was  obtained,  which  appeared  by 
many  experiments  to  be  absolutely  similar  to  that  obtained  from 
metallic  antimony  by  nitrk:  acid,  and  of  course  at  a  medium  of 
oxygenizement.  Nevertheless  the  oxide  of  kermes  seems  to  be 
in  an  inferior  degree  of  oxygenizement  ^  for  kermes  is  frequently 
produced,  and  in  a  large  proportion,  when  emetic  tartar  is  pre- 
pared from  glass  of  antimony  $  and  sulphuretted  hydrogen  throws 
down  kermes  from  a  solution  of  emetic  tartar,  as  nlso  from  the 
butter  of  antimony.  The  oxide  in  the  butter  is  the  white  volatile 
oxide  $  that  in  emetic  tartar  is  less  oxys^mzed;  for- when  I)eated 
in  a  tube,  part  of  it  sublimes,  and  the  remainder  forms  a  gray 
oxide,  that  absorbs  oxygen  from  the  open  air^  and  may  then  be 
sublimed.  The  oxide  of  kermes  is  evidently  similar  to  that  of 
emetic  tartar,  as  it  cannot  be  supposed  that  the  attraction  of  sul- 
l^uretted  hydrogen  to  the  oxkie  is  sufficient  to  cause  the  decom- 
position of  water ;  and  therefwe  the  oxide  obtained  from  kermes 
by  means  of  caustic  potash,  was  probably  rendered  more  oxyge«n- 
ized  by  some  of  the  water  being  decomposed,  the  potash  taking 
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up  some  of  the  sulphur  of  the  kermes  along  with  the  solphuretled 
hydrogen^  and  thus  forming  supersulpiuiretted  h^drpgen^  "wli^di 
decomposes  part  of  the  water>  the  oxygen  of  the  water  being  ab- 
sorbed by  the  oxide  of  aatimony. 

K.ermes  dried  in  a  retort  without  contact  of  air>  became^  when 
it  was  treated  with  potash,  yellow^  afoerwards  gray^  and  then  very 
slowly  changed  to  a  grayish  white  oxide,  which  could  not  perh^a 
be  brought  to  a  perfect  whtte^  on  account  of  the  potash  being 
highly  coloured.  At  any  rate,  only  a  very  minute  portion  (^ 
water  is  decomposed,  and  the  oxide  of  kermes  is  very  nearly  the 
same  as  that  of  tartar  emetic,  and  the  volatile  oxide  of  antimony, 
which  according  to  Mr.  Thenard  dxfi^r  from  the  medium  of  oxy-* 
genizement  by  a  few  hundredth  parts  of  oxygen. 

When  fresh  undried  kermes  is  treated  with  caustic  potadi>  it 
becomes  yellow,  and  as  soon  as  it  is  heated  the  kerooM  cfisappeaxt* 
being  entirely  taken  up  by  the  hydroguretted  solphuret  of  polaaix 
that  is  formed. 

The  carbonate  of  soda  here  said  to  form  the  most  beaotiM 
kermes,  is  not  the  saturated  carbonatCj  but  that  ealled  by  Ber«  ' 
tiiollet^  subcarbonate* 


Olservations. *-^The  great  use  of  kermes  mineral  in  France^ 
where  it  is  equally  in  vogue  with  Dr.  James's  antimonial  powder 
in  England,  renders  this  an  interesting  subject  in  that  country^ 
but  of  compai^tively  little  use  here.  It  is  surprising  that  the  te* 
dious  process  of  successive  solutions  made  with  small  quantities  «f 
alkali  at  a  time,  should  have  been  blindly  followed  for  so  long  ft 
time. 


On  ike  Distillation  of  Acetate  of  Copper,   and  on  the  Products 
ohtained.     By  Messrs,  Derosne. — Ann,  de  Chim,  No,  ISp. 

Chemists  are  still  divided  as  to  the  identity  or  difference  of 
radical  vinegar  with  ordinary  acetous  acid  i  the  opinion  of  Adet 
and  Darracq,  of  their  being  identically  the  same  acid,  is  however 
generally  received,  and  appears  to  be  the  true  theory. 

•In  distilling  verdigris  it  was  observed  that  the  last  portions  of 
radical  vinegar  that  came  over  were  lighter  than  the  first,  al- 
though they,  appeared  by  their  penetrating  smell  to  be  the 
strongest. 

Forty-one  pounds  and  a  half  of  distilled  verdigris  were  disttUedy 
and  the  acid  sepairated  as  it  came  over  into  four  portions.  Tiie 
total  quantity  of  atid  obtained  was  20  lbs.  5  oz.  3  there  remained 
in  the  retort  13  lbs.  14  oz.  of  oxide  of  copper,  which  on  spoo-* 
taneous,  combustion  augmented  in  weight  one  tenth ;  of  course 
ihe  carbonic  acid  gas,  gaseous  oxide  of  carbone,  and  cari>onated 
hydrogen  gas^  must  have  weighed  7  lbs.  5  qz.  ^  but  this  included 
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iome  acid,  for  the  water  through  which  they  passed  required  3  oz. 
of  a  concentrated  solution  of  caustic  potash  to  saturate  it. 

The  first  portion  of  acid  weighed  5  lbs.  10  oz.  j  it  had  a  weak 
acid  smell,  and  which  slightly  coloured  blue  -,  it  shewed  p^"  by 
the  hydrometer  for  acids,  water  being  0.  It  was  rectified,  and 
the  product  collected  in  three  separate  portions.  The  first  shewed 
7°  hydr.  and  30  grammes  of  it  saturated  98  grammes  of  a  solu- 
tion of  caustic  soda,  which  shewed  14"  hydr.  The  second  shewed 
8*,  and  saturated  101  gr.  The  tliird  shewed  9^%  and  saturated 
138.8  grammes. 

The  second  portion  of  acid  weighed  6  lbs.  4f  oz.  ;  its  smell 
was  stronger  than  that  of  the  first,  and  it  was  deeper  coloured :  it 
shewed  JOl**  hydr.  When  rectified,  the  first  portion  shewed  9|' 
hydr.  and  saturated  180  grammes.  The  second  shewed  10*,  and 
«atarated  igQ  gr.  The  third  shewed  I0i%  and  saturated  213 
grammes. 

The  third  portion  of  acid  weighed  7  lbs.  14  oz.  ^  its  smell  was 
stronger  than  the  second,  and  empyreumatic ;  its  blue  colour  was 
also  deeper.  It  shewed  +  4^^  hydr.  When  rectified,  the  first 
portion  shewed  +  1"  hydr.  and  saturated  180  grammes.  The 
second  shewed  5',  and  saturated  215  gr.  The  third  shewed  JT, 
and  saturated  226  grammes. 

The  fourth  or  last  portion  of  acid,  which  had  been  driven  over 
by  a  violent  heat,  weighed  only  8^  oz.  5  it  had  a  weak  but  very 
empyreumatic  smell,  was  rather  lemon-coloured,  and  did  not 
contain  any  copper.  It  shewed  +  ^"  hydr.  When  rectified,  it 
was  collected  in  only  two  portions.  The  first  shewed  +  2 a*  hydr. 
and  saturated  64  grammes.  The  second  shewed  6 ,  and  saturated 
112  grammes  of  the  above  soda. 

From  the  apparent  contradiction  between  the  progressive  den- 
sity and  power  of  saturation,  the  acid  appeared  to  be  combined 
with  some  substance  lighter  thap  water.  The  first  portion,  there- 
fore, collected  in  the  rectification  of  the  third  parcel  of  acid,  aod 
which  was  already  1"  hydr.  lighter  than  water,  was  redistilled ;  it 
yielded  a  gas  of  a  sharp  penetrating  smell,  which  burned  with  a 
bjue  flame,  and  about  10  oz.  of  a  liquor  having  the  same  smell, 
shewing  +  10*  hydr.  for  acids,  equal  to  20*  hydr.  for  alkohol. 
The  acid  still  existing  in  this  liquid  was  separated  by  gradually 
adding  pieces  of  caustic  potash  until  it  was  saturated  j  the  vessel 
being  also  plunged  in  cold  water,  frequently  renewed,  in  order  to 
hinder  as  much  as  possible  the  temperature  from  being  increased, 
and  thus  losing  the  volatile  product }  crystallized  acetate  of  potash 
fell  down,  and  on  distilling  the  supernatant  liquor,  which  was  of 
a  citrine  colour,  it  became  perfectly  white  atad  transparent :  its 
taste  was  hot,  sharp,  and  empyreumatic  j  it  was  lighter  thdu  al- 
kohol, shewing  4S*  hydr. ;  volatile  5  very  combustible,  burning  at 
first  with  a  blue  flame,  and  afterwards  with  a  yellowish  white.  It 
left  after  combustion  s^gne  traces  of  charcoal.    Burned  with  a 
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little  water,  the  residuum  was  slightly  acid.  \  It  did  not  redden 
tincture  of  litmus.  Miscible  with  water  in  all  proportioos; 
nevertheless  it  was  evidently  of  an  ethereal  nature.  Miscible 
also  with  nitromuriatlc  solution  of  gold  -,  but  on  addii^g  dri  dmu* 
riateof  lime,  this  ethereal  liquid  swam  upon  the  saline  solution^ 
of  a  deep  yellow  colour,  arising  from  the  gold  it  contained. 

This  ethereal  liquid  might  be  called  pyroacetic,  or  oleoacetic 
ether,  to  distinguish  it  from  the  true  acetic  ether,  which  is  very 
^di£^erent.  It  is  evidently  this  kind  of  ether  that  diminishes  tl)^ 
specific  gravity  of  the  latter  portions  of  radical  vinegar,  lendeta  it 
Combustible,  and  distinguishes  It  from  common  acetic  acid.  It  is 
also  probable  that  this  ether  occasions  the  penetratiiig  odour  (mon- 
tant)>  and  favours  thecrystallizatiop  of  the  acid.  Thus  sulphuriQ 
acid  ts  much  more  easily  crystallized  when  saturated  with  sul- 
phurous acid  gas  than  before. 

Some  have  thought  that  vinegar  always  retains  some  portion  of 
elkohol ;  indeed  when  it  is  distilled  in  large  quantities,  an  ethereal 
liquor  comes  over  at  first,  from  whence  a  true  ether  can  be  sepa- 
rated. But  in  the  preparation  of  distilled  verdigris,  distilled  vi- 
negar Is  boiled  upon  oxide  of  copper,  so  that  the  aikohol  must  be 
volatilized.  In  decomposing  the  verdigris  a  weak  uninfiammable 
ecid  comes  over  first,  accompanied  only  with  carbonic  acid  gas ; 
'but  when  the  salt  has  lost  its  water,  the  acid  comes  over  coo^ 
centrated  with  carbonic  acid  gas  and  carhuretted  hydrogen.  This 
acid>  which  does  not  distil  until  the  temperature  is  vtry  high,  is 
conibustible,  and  must  owe  that  property  to  some  new  product* 
and  not  to  aikohol  3  that,  even  allowing  its  existence  in  the  saU> 
must  have  been  separated  in  the  beginning  of  the  operation. 

Fourcroy  observes,  that  aikohol  is  not  indispensably  require^ 
to  prodjice  ether  5  and  ether  may  certainly  be  formed  from  its 
elements  when  they  meet  together,  as  is  indeed  the  case  in 
distilling  verdigris.  The  formation  of  it  is  probably  occasioned 
by  the  slight  attraction  of  the  acetic  acid  for  copper,  weakened  as 
it  is  by  the  continual  reduction  of  the  copper  by  the  charcoal  de- 
posited from  the  acid  ;  whereas  in  the  decomposition  of  the  ace-» 
tate  of  potashj  the  power  of  the  alkali  augments  as  tlie  acid  is 
disengaged. 

These  conjectures  were  confirmed  by  the  examination  of  the 
fourth  portion  of  radical  vinegar  j  it  was  half  a  degree  lighter 
than  water :  on  rectification -the  first  half  was  still  lighter,  and  by 
saturation  with  caustic  potash  it  yielded  about  half  an  ounce  of 
ether  similar  to  that  above  mentioned.  The  weakness  of  this 
portion  is  owing  to  the  formation  of  water  and  a  carbonaceous  oil 
along  with  the  ether  3  the  oil  being  separable  on  redistilling  the. 
second  half.  ; 


Ohservations. '^It  is  evident  from  Mr.  Cadet's  paper  on  vinegar 
in  the  present  number,  that  the  use  of  the  hydrometer  is  equally 
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inapplicable  to  the  ascertaining  of  the  acidity  of  common  Vinegar, 
sk  there  exists  no  analogy  between  the  progress  of  the  densities  oi^ 
the  several  vinegars  he  obtained,  and  their  power  of  saturating, 
potash* 


On  the  Composition  of  the  muriatic  and  acetic  Ethers.  By  Mr, 
P.  F.  G.  Boullay.— ^/JW.  de  Chim.  No,  187. 

Ma.  Thenard,  in  his  memoir,  has  made  it  a  question  whetlier 
the  muriatic  acid  disengaged  in  such  large  quantities  during  tho 
combustion  of  muria.tic  ether,  is  then  formed,  or  merely  set  at 
W>eFty. 

A  thousand  grammes  (2  lbs.)  of  alkohol  at  38''  Baume*s  hydn 
absorbed  680  gr.  of  muriatic  acid  gas,  disengaged  from  dry  muriate 
of  soda  by  concentrated  sulphuric  acid.  The  alkohol  was  at  the 
temperature  of  1Q°  Cels.  (*0°  Fahr.),  but  it  rose  by  the  absorp^ 
tion  of  the  gas  to  24°  (/^^  Fahr,).  By  this  absorption  the  alkohol 
was  rend^ed  oily;  its  specific  gravity  was  1.134;  without  any 
colour ',  it  emitted  fumes  into  the  air ;  was  miscible  with  water« 
the  temperature  of  the  mixture  being  increased,  and  bubbles 
smelling  of  ether  emitted.  On  distillation  it  yi^ded  muriaiic 
ether,  which  was  washed  either  with  water,  or  a  solution  of 
caustic  potash. 

Ten  grammes  (154  gr.)  of  muriatic  ether  were  poured  upon  a 
solution  of  10  gr.  of  caustic  potash  in  as  much  water,  and  fre- 
quently blended  together  by  agitation.  In  48  hours  the  ether 
was  perceptibly  diminished,  and  being  then  left  to  evaporate 
spontaneously,  the  potash  was  mixed  with  nitric  acid  in  excess  : 
this  acid  salt  precipitated  nitrate  of  silver. 

A  similar  solution  of  caustic  potash  was  heated  in  a  retort  to 
80^  Cels.  {17&  Fahr.),  and  then  10  grammes  of  muriatic  ether 
were  introduced,  the  greatest  part  of  which  seemed  to  dissdve  in 
the  hot  liquid.  Tfie  apparatus  being  cooled,  the  liquid  left  in  the 
retort  was  divided  into  two  portions  j  from  the  first,  vapours  of 
muriatic  acid  were  disengaged  by  sulphuric  acid  j  and  the  second, 
supersaturated  with  nitric  acid,  precipitated  nitrate  of  silver  in  a 
mass.  There  had  passed  over  a  colowrless  liquid  smelling  of  pot- 
ash^  from  which  a  small  quantity  of  a  liquid  was  separated  by 
rectification,  which  had  the  sm^ll  and  taste  of  rum.  About  a  half 
litre  (pint)  of  ethereal  gas  escaped  the  action  of  the  potash. 

Ten  grammes  of  muriatic  ether  were  almost  totally  absorbed  by 
25  of  liquid  ammonia,  which  on  trial  was  found  to  have  sepa* 
•  rated  as  much  muriatic  acid  from  the  ether  as  the  hot  solution  of 
caustic  potash.     When  sulphuric  acid  was  added,  and  the  mix- 
ture distilled,  some  alkohol  of  a  disagreeable  odour  passed  over. 

Muriatic  ether  was  slowly  decomposed  by  cold  concentrated 
o  (^2  '     i 
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sulphuric  add ;  no  colouration  took  place,  nor  was  sulphurouf 
acid  disengaged.  When  the  ether  was  passed  through  the  acid 
while  boiling,  the  mixture  became  black,  and  muriatic  acid  passed 
over  i  there  was  also  collected  an  elastic  fluid,  composed  of  mu- 
riatic ether  and  olefiant  gas,  which  burned  with  a  red  and  green 
flame,  and  deposited  much  charcoal.  These  products  preceded 
the  formation  of  sulphurous  acid. 

Cold  nitric  acid  at  36^  hydr*  did  not  seem  to  have  any  action 
upon /muriatic  ether,  which  continued  to  swim  upon  it.  But 
when  the  ether  was  passed  through  boiling  nitric  acid,  a  small 
quantity  of  nitrous  ether  was  formed,  and  much  muriatic  acid 
was  separated  ',  the  nitiqc  acid  itself  lost  all  its  colour ;  and  here 
it  may  be  remarked  by  the  way,  that  alkohol  itself  immediately 
discolours  the  reddest  nitric  acid. 

These  experiments  wer^  extended  to  acetic  ether,  produced  by 
the  direct  action  of  acedc  acid  upon  alkohd.  This  ether,  on 
being  passed  tlirough  a  hot  solution  of  caustic  potash,  did  not  dis- 
engage any  gas,  but  there  passed  over  a  liquor  having  a  slight 
smell  of  acetic  ether,  burning  like  alkohol,  and  miscible  in 
M  proportions  with  water ;  then  pure  alkohol ;  and  afterwards 
«cetic  acid,  the  disengagement  of  which  was  facilitated  by  adding 
sulphuric  acid  in  excess  to  the  residuum. 

Acetic  ether  being  added  to  sulphuric  acid,  the  thermometer 
rose  from  15'*  Cels.  (Sgr  Fahr.)  to  6(y  (140  F.).  On  distillation, 
acetic  ether  with  excess  of  acetic  acid  came  over,  and  then  pure 
sulphuric  ether. 

Sulphuric  ether  dissolved  in  acetic  acid  came  over  unaltered 
upon  distillation. 

From  the  above  experiments  it  may  be  concluded  that  muriatic 
ether  is  a  combination  of  muriatic  acid  and  alkohol ;  the  propor- 
tion of  the  acid  being  very  large.  Acetic  ether  appears  also  to  be 
8  combination  of  the  same  kind  :  hence  ethers  in  general  seem 
to  be  divisible  into  two  classes ;  the  first  comprehending  those  in 
which  the  acid  only  causes  the  production;  without  forming  an 
essential  ingredient  in  the  product :  this  class  comprehends  the 
sulphuric  and  phosphoric  ethers.  The  second  class  comprehends 
the  ethers  produced  by  the  volatile  acids,  and  which  seem  to  be 
combinations  of  the  acid  with  alkohol  in  the  manner  of  salts,  the 
alkohol  serving  as  a  base ',  such  as  the  muriatic,  acetic,  and  pro- 
bablj  nitric  ether. 

Observations. -^The  experiments  of  Mr.  Boullay  would  seem 
to  be  decisive  as  to  the  muriatic  and  acetic  acids  being  really  con- 
tained in  the  ethers  formed .  by  those  acids ;  but  they  are  In  one 
respect  very  defective,  because  they  do  not  attempt  to  shew  that 
the  quantity  of  acid  thus  obtained  is  equivalent  to  that  which  ap- 
>  pears,  from  the  quantity  of  acid  expended  in  the  formation  of 
Ibe  ether,  to  be  contained  in  the^portion  decomposed. 
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If  in  the  preparation  of  sulphuric  and  phosphoric  ethers^  thd 
acid  only  acts  by  abstracting  a  portion  of  water  or  its  elements 
from  the  alkohoU  the  fluids  are  identical^  and  should  be  known 
by  one  name,  with  a  temporary  use  of  proper  epithets  when  it 
is  of  any  consequence  to  discriminate  their  mode  of  production. 


On  the  Influence  of  galvanic  Electricity  an  the  Passage  of  Minerals 
from  one  Species  to  another.     By  Mr.  Gu  yton.— -4«n.  de  Chim. 

No.  IBS. 

A  NATIVE  oxide  of  antimony  found  in  Gallicia  had  so  much  the 
texture  of  native  salphuret  of  antimony^  and  even  still  retained 
in  some  parts  the  metallic  brilliancy,  that  no  doubt  could  exist 
but  the  molecules  had  undergone  the  slow  action  of  some  agent 
which  had  changed  the  composition  of  the  fossil  without  altering 
its  arrangement,  as  in  the  case  of  petrified  wood. 

This  explanation,  and  the  application  of  it  to  other  fossils,  at 
hepatic  pyrites^  gray  copper  ore,  &c.  have  been  developed  in  a 
memoir  in  the  Journal  de  TEcole  Poly  technique,  Juilletl802.  And 
tiie  ulterior  views  of  Mr.  Davy  on  the  operation  of  electricity  in 
the  mineral  system,  Jed  to  the  following  experiments^  in  which 
Messrs.  Hachette  and  Clement  assisted. 

A  piece  of  sulphuret  of  antimony  placed  in  a  glass  of  water, 
was  exposed  to  the  action  of  a  battery  qf  sixty-four  plates  of 
copper  and  zinc,  containing  about  126Q  square  inches  of  surface, 
disposed  in  four  piles,  with  pasteboard  soaked  in  a  solution  of 
muriate  of  soda.  The  smell  of  sulphuretted  hydrogen  was  per- 
ceived ;  the  surface  of  the  sulphuret  turned  of  a  deep  yellow, 
and  was  rather  iridescent.  In  four  hours  polished  silver  held 
over  the  liquor  for  a  few  minutes  became  black,  and  a  drop  of 
the  liquor  itself  threw  down  a  white  precipitate  from  a  soiuttcm 
of  acetate  of  lead.  The  positive  platina  riband  had  a  slight 
yellow  crust  j  the  negative  one  was  black.  In  eight  hours  the 
battery  was  nearly  exhausted,  and  the  sulphuret  was  found  to  be 
covered  with  a  yellow  powder,  which  on  being  dried  exhibited  the 
same  reddish-yellow  colour  as  the  native  oxide  from  Grallicia,  and 
it  was  difficult  to  discover  a  few  remains  of  the  metallic  lustre  of 
the  sulphuret. 

It  cannot  be  supposed  that  a  few  hours  should  allow  of  a  mote 
perfect  imitation  of  the  natural  process  by  which  antimony  in  the 
bowels  of  the  earth  loses  17  P^^  cent,  of  sulphur,  and  acquiret 
18  of  oxygen,  and  which  appears  to  be  effected  by  water  decom* 
posed  by  galvanic  electricity.  It  very  rarely,  or  indeed  neveir 
happens,  that  the  same  effect  is  produced  by  different  causes,  eti- 
pecially  as  the  present  effect  bears  every  appearance  of  arisittg 
from  ope  and  the  same  cause. 

A  similar  experijneot  was  tried  upon  two  other  minerals,  vts. 
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hard^  compact,  very  brilliant  pyrites  from  BerezofF,  which  is  vjery 
poor  in  metal,  and  can  be  dissolved  only  in  nitric  and  nitromu* 
riatic  acid,  and  gray  silver  ore  (fahlerz)  in  crystals.  In  these. 
experiments  the  same  smell  of  sulphuretted  hydrogen  was  per- 
ceived^  the  liquor  became  turbid,  strongly  acid,  and  precipitating, 
acfetate  of  lead,  the  platina  ribands  coloured  as  before,  and  the 
Bttipliucets-  were  reduced  neaily  to  a  pulveruleat  state,  ai]d.cov;6i£4 
with  a  dull  pellicle. 

When  the  sulphuret  of  iron  was.  operated  upon,  the  condnctii^ 
vlbands  w^e  adjusted  before  the  water  was  put  into  the  vessel  \ 
and  as  soon  as  this  was  poured  in,  and  covered  the  sulphuret,  the 
latter  immediately  burst  into  a  lively  flame  :  a  c'urcumstance  the 
more  remarkable,  as  native  transparent  sulphur  was  not  inflamed 
even  in  oxygen  gas  by  galvanic  electricity,  although  the  battery  was 
strong  enough  to  burn  iron  wire. 

These  experiments  point  out  a  new  method  of  desulpburating 
metals,  which,  although  it  cannot  at  present  be  employed  in  pre- 
paring ores  for  smelting,  may  admit  of  being  applied lo  assaying; 


On  sparry  Iron  Ore,     By  Messrs,  J,  H.  Ha^senfrati^  and 
Descostjlls. — j^nn,  de  Chim.  No.  I89. 

Thb&^  two  gentlemen  have  engaged  in  a  dispute  on  the  subject 
of  sparry  iron  ore.  Mr.  Descostils  first  published  a  paper,  of 
whAch  an  abstract  is  given  in  our  third  volume,  page  334.  Tea 
months  after  this,  Mr.  Hassenfratz  communicated  to  the  Institute 
a  menaoir,  in  which  be  stated,  that  the  fusibility  of  sparry  iron  ore 
CQuld  not  be  inferred  from  the  size  of  its  plates ;  that  magnesia  did 
not  hinder  the  fusion^  for  a  mixture  of  100  parts  of  oxide  of  iron 
with  23  of  magnesia  was  perfectly  fusible,  and  several  sparry  orea 
could  not  be  melted  even  with  borax,  although  they  did  not  con- 
tain magnesia.  He  also  s^id,  that  at  AUevard,  when  the  smelting 
did  not  go  on  well,  it  was  usual  to  add  some  large  grained  magne- 
siferous  we,  and  that  the  infusible  ores  were  in  fact  only  rendered 
fusible  by  their  cohesion  being  diminished  by  the  roasting  and  ex- 
posure to  the  air. 

A  month  afterwards,  Mr.  Descostils  gave  in  another  memoir,  of 
which  an  abstract  was  given  in  the  last  number.  The  com- 
mittee that  was-  appointed  to  examine  these  papers,  on  repeating 
the  experiments,  reported,  that  mixtures  of  magnesia  and  of  oxide 
of  iron,  heated  in  a  lined  crucible,  did  not  melt  j  the  iron  was  re- 
duced indeed,  but  the  globules  could  not  unite :  the  case  is  the 
4ame  when  the  magnesian  sparry  ores  are  smelted ;  and  ^hat  finely 
.  triturated  iron  ore  from  Elba  did  not  melt  easier  than  when  only 
very  coarsely  powdered  i  while  in  both  cases  only  a  moderate  firQ 
was  required. 
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On  sparry  Iron  Ore,    By  Messrs,  Hassenfraix,  \^c,        isjT 

Upon  this,  Mr.  Hassenfratz  withdrew  his  memoir,  and  Mr- 
Descostils,  supposTilg  he  had  altered  his  mind,  on  pubKshing  the 
ibove  paper,  cancelled  the  remarkyon  Mr.  Hassenfratz's  opinions  J 
btit  he  now  again  brings  forward  several  of  them  in  the  form  of  a 
cHticism  upon  Descostils*  memoirs. 

*  Mr.  Hassenfratz  says,  that  magnesia  contribntes  In  ramij  casei 
to  assist  the  ftwion  of  the  vein-stone,  and  to  separate  the  metal. 
When  one  part  of  silica,  lime,  alamine,  or  magnesia,  was  mixed 
Hvith  four  of  suboxide  of  iron,  moistened  with  oi),  and  heated  in  a 
lined  crucible,  the  iron  was  reduced,  but  the  grains  remained 
separate.  The  case  was  the  same  when  mixtures  of  the  earths  bjr 
two  and  two  wertj  heated  with  four  times  as  much  suboxide  of 
•iron.  But  on  adding  one  part  of  magnesia  to  the  mixtures  Con- 
taining silica  an(i  lime,  or  silica  and  aiumine,  the  iron  wa^  col- 
tected  into  a  single  button.  Mixtures  of  three  earths  in  equal  parts 

with  six  times  as  much  suboxide  of  iron  were  tried.  Those  con- 
taining silica  lime  and  magnesia,  or  silica  aiumine  and  magnesia* 
Tbr  silica  lime  and  aiumine,  yielded  a  button  5  but  the  grains  wero 
-not  perjfectly  collected  together  in  that  containing  lime,  magnesia, 
and  aiumine :  so  that  silica  seems  to  act  most  powerfully  as  a 
'  flux  to  other  earths.  A  mixture  of  all  the  four  earths  with  the  sirfj- 
-oxide  yielded  a  perfect  button. 

Sparry  iron  pres  are  always  smelted  with  some  of  the  vein^oue 

'  adhering  to  them,  which  contains  silica,  lime,  and  sometimes  a 

-  little  aiumine  3  so  that  on  analysing   12  specimens  of  scoria  from 

Allevard,  they  were  found  to  contain  46  to  Jl  per  cent,  of  silica, 

7  to  21  of  lime,  1  to  8  of  aiumine,  and  3  to  15  of  magnesia. 

It  is  this  mixture  of  the  ore  with  vein^stone  that  metallui^ts 

■  <>ught  to  consider  j  but  the  vein-stones  are  frequently  such  as  to 

produce  an  infusible  compound,  and  in  that  case  the  smelters  have 

found  it  convenient  to  add  a  mineral  containing  magnesia,  as  is 

practised  -at  Allevard  to  promote  the  fusion  -,  so  that  magnesia 

cannot  be  said  to  be  the  cause  of  the  difficult  fusion  of  sparry  iron 

*  ore  in  the  smelting  furnaces. 

.'  As  to  the  fusiorf  of  both  kinds  of  sparry  ores  being  promoted  by 
,    adding  magnesia,  it  has  been  since  found  "that  the  Refractory  spe- 

r  cimen  contained  20  per  cent,  of  silica  and  lime ;  and*  therefore  it 
is  probable  that  the  assistant  did  not  separate  the  vein-stone  accu- 
rately enough,  so  that  a  fusible  mixture  of  the  three  earths  was 

•  formed.    The  other  specimen  with  larger  plates  contained  8  per 

•  oent.  of  magnesia  3  and  on  adding  a  larger  quantity,  with  borax, 
the  magnesia  was  not  completely  melted,  but  adheftjd  to  the  but- 
ton, and  even  penetrated  into  it. 

To  ascertain  the  effect  of  the  oxide  of  manganese  in  these  ores, 
the  following  experiments  were  made : 

Oxide  of  manganese,  with  four  times  as  much  suboxide  of  iroq, 
was^mixed  nirith  oil^  and  as  much  silica,  iimej  aiumine,  or  mug- 
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d9S       Oti  sparry  Iron  Ore.    Bg  Messrs.  HassenfraiXj  &€, 

nesia .  as  of  the  oxide>  and  melted  in  a  lined  crucible :  that  with 
Silica  yielded  a  button,  in  the  other  mixtures  the  reduced  iron  ra* 
inained  in  separate  globules.  Similar  mixtures  containing  silica 
ind  lime^  or  silica  and  alumine,  or  silica  and  magnesia,  or  lime  and 
Illumine,  yielded  buttons ;  but  mixtures  containing  lime  and  mag- 
nesia, or  alumine  and  magnesia,  afiforded  only  separate  grains  of 
iron.  All  the  iron  thus  obtained  was  white,  and  the  scoria  olive- 
green,  so  tl^t  it  retained  the  greatest  part  of  the  manganese. 
-  When  I  gramme  of  silica,  1  of  oxide  of  manganese,  and  4  of 
'suboxide  of  iron,  were  smelted,  the  button  weighed  2.99  gr.  and 
the  scoria  170  gr.  If  no  manganese  had  been  used^  the  button 
Vould  have  weighed  2.9  gr. 

Lastly^  Mr.  H.  says,  that  metallurgists  have  always  distinguished 
two  kinds  of  roasting ;  the  first,  serving  to  get  rid  of  sulphur> 
arsenic,  or  other  volatile  substances  5  and  the  second,  to  break 
down  the  ore,  in  order  to  facilitate  its  fusion,  as  the  fire  sooner 
penetrates  small  masses  than  large. 

Mr.  Descostils,  on  hid  part,  observes,  that  as  to  ores  holdin||^ 
magnesia  being  occasionally  added  to  promote  the  fiision  of  diffi- 
cultly fusible  iron  ore,  the  experiments  of  Mr.  H.  himself  as  to 
the  fusibility  of  mixtures  containing  two  or  three  different  earths 
along  with  the  oxides  of  iron  and  manganese,  are  sufficient  to  ex* 
plain  the  ciroimfttance. 

The  infusibility  of  certain  sparry  ores  cannot  depend  entirely  on 
the  nature  of  the  vein-stone,  since  the  vein-stone  not  being  uni- 

^  formly  distributed  through  tlie  ores,  these  last  would  have  some 
difference  in  their  fusibility,  which  does  not  appear  to  be  the  case; 
neither  could  the  vein -stones  be  separated  by  exposure  to  the 
weather.  It  is  also  doubtful  whether  these  vein-stones  always 
consist  of  silica  and  alumine ;  and  again,  those  ores  which  do  not 
contain  much  magnesia  are  in  general  rich  inoxideof  manjganese/ 
which,  according  to  Mr.  H/s  ejcperiments,  acts  as  a  flux  to  mix- 
tures of  silica  and  lime,  or  silica  and  alumine. 

It  remains  therefore  to  discuss,  whether  the  magnesian  ores  art 
found  unmixed  in  the  veins,  or  accompanied  with  vein-stones, 

.  serving  for  fl  flux  to  magnesia.  Mr.  Souquet,  director  of  a  fumaca 
at  Allevard,  says,  that  the  ore  at  AUevard,  when  newly  extracted, 
is  of  difficult  fusion,  and  furnishes  less  iron  than  when  old  j  and 

.  that  the  ore  of  Vaulnaveys  and  Vizille  is  of  the  kind  called  maillai 
ore,  very  magnesian.  Mr.  Treillard,  formerly  dir^tor  of  a  fur- 
nace, says,  the  ore  of  Vaulnaveys  and  Vizille  is  richer  than  that  of 
Allevard,  and  generally  very  refractory,  but  is  sometimes  accom- 
panied with  a  kind  of  marble  that  renders  it  more  fusible  $  it  is 
also  rendered  easily  fusible  by  exposure  to  the  weather  for  four 
or  six  years,  and  mixing  it  with  ore  of  Allevard.  It  is  therefore 
evident  that  the  ore  of  Vaulnaveys,  although  richer  than  that  ci 
Allevard,  does  not  contain  earthy  substances  enough  to  cause  its 
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Bstpermenis  imsoftE^e  offtik  ^  Messrs.  tbutcroi^,  iStc,  28Sr 
fosioQ  ;  and  tbereifore  it  is  necessary  tio  add  AUevard  ore^  which 
CQntatDs  nmnganffsc  aad  earthy  substances*  to  serve  as  a  flux. 

The  large  i^iated  sparry  ores  (mmllatj  ML  to  powder  tn  roast- 
ing, and  frequently  extinguish  the  fire :  the  imperfectly  cr  con- 
fiisedly  foliated  (rivesj  acquire  great  hardnesSi  although  they  bC'* 
eome  black. 

The  opinions  of  Mr.  H.  as  to  the  fusibility  of  ont  being  pro^ 
moted  by  roasting,  agree  in  effect  with  what  had  been  stated  by 
Mr.  D.  as  the  former  explains  himself  to  mean  the  shortemng  of 
lihe  time,  and  not  the  diminution  of  the  tempcMttre« 

O^^erva^ioTu.-^On  con^dering  the  various  papers^  it  Is  eri^i^t 
that  Mr.  Descostils  has  by  far  the  best  of  the  di^nite.  llie  ob-« 
jectictfis  of  Mr.  Hassenfratz  are  puerile,  and  seem  only  the  mere 
dictates  of  envy  directed  against  the  growing  merits  m  Mr.  Des« 
oostils,  who  is  rising  in  rq>utation  as  one  of  the  first  dbeodists  ami 
metalluigbts  in  France.  Although  the  nature  of  sparry  iron  ore  it 
Hot  yet  absolutely  cleared  up,  and  the  limits  of  the  several  species 
that  have  evidently  been  confounded  'together^  are  not  Exactly, 
ascertained  5  yet  the  labours  of  Mr.  D.  have  certainly  thr6wik 
great  light  on  them. 


Chemical  Experiments  on  soft  Roe  of  Fish.   By  Messrs,  foViLCioil 
and  VAuauBLiN. — Ann,  de  Chim.  No,  igo. 

Soft  roe  of  carp  is  neither  acid,  nor  alkaline ;  it  does  not  yield 
ammonia  by  trituration  with  caustic  potash,  but  forms  a  thick 
magma  with  it.  Dried  in  the  air,  mixed  with  l-5th  of  potash,  and 
th^n  moistened  with  water,  it  yielded  only  somes  light  traces  of  am* 
monia,  arising  from  the  muriate  of  ammonia  contained  in  the  roe«. 
It  loses  3'-4ths  of  its  weight  by  drying,  becoming  friable,  and  rather 
yellow.  By  heat  it  first  hardens,  then  softens,  and  at  last  melts* 
C3Lhaltng  yellow  vapours  smelling  of  animal  fit  The  charcoal 
of  toe,  yields  on  elixiviadon  uncombrned  phosphoric  acid,  and  the 
phosphates  of  lime,  and  of  magnesia. 

/  17s.  grammes  of  firesh  roe  produced  7*8  gr»  of  charcoal>  which 
Jbeixig  calcined  in  a  platina  crupible,  melted  a  hole  in  it,  and  ren^r 
5J^rea  the  metal  brittle.  The  charcoal  was  reduced  to  5  gr.  by 
sUxiviatioa.  The  ley  deposited  0.45  gr.  of  phosphate  of  litne  by 
evaporation,  and  the  supernatant  liquor  d^sUed  on  saturatiou 
with  yol^ile  alkali  S  gr.  of  phosphate  of  ammonia  oontaitiing  ^ 
little  phosphate  of  magnesia :  &,6  ar.  of  this  ammoniacal  phosphate 
jdistilled  with  .a  gramme  ot  cork  charcoal,  yielded  0.26  jpr.  of  phos^ 
jjboni^.  .Ihe  r^duum  stiU  contained  phosphoric  acid;  for  on 
%e;\f^  Tvas^ied  with  muriatic  acid,  the  addition  of  lime-wat^  to  the 
acid  threw  down  4.3  jjr.  o£  phosphate,  which  coatained  •  Uttlt 
phosphate  or  magues\^ 

xo.  30.— •vox..  V.  PP 
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2^  Ex^mttttson soft . Ae ^.Fki. .Bg Jfem. J^oftmyV ^- 

123  grammes  <afi&ekh  rod  ykided  «d  dtstiUatubr«  IHtieTarlnrar 
I  acid  gas>  and  carburetted.  hydrogea  ^s  ;  •nM:icb'«wa[ter  ^nontBiiiiiig 
caHx>nate/mtK^.prus8iai6t,  and  som^  traces  of  moiiafo  6f  am- 
monia >  oii,  at  first  wJiite  or  ^lightl?^  yellow,  then  bload-red  but 
still  fluid,  and^kstlj,  blafcki^^^eaivn  and  thick >  needkf-^lite 
crystals  composed  of  prussiate  and  carbonate  of  ammonia  were  con* 
dem^d  OB'itlns  ^sfties  of  th6  adoplfer^  and  a  white^crust,  clouded 
with. yellow  said  ted,  settied'On  tte  \xp^&  part  oC  the  adopter :  chit' 
crust  wafripmetphoaphortts:  'ITKs  eharonbl  w^iied7.5:gr.;.{t  wair 
not  acid,  nor  dtdritbecameadkiby!dalciiiation>it.al80  was  mA  'mw 
flammable.  *  -  •  - 

'  TVe  oiIs?'thn«*'ol?taiHed  teeing  tneatfed  with  nitric  acid  at  30* 
hydr.^iliengageK^'whtCb  fooies  sandUing  of  phoi^orua,.  and  thef 
mnxtmxm '  Kvui  dunnnous  iu.  the  d^rk«  On  distilhtlon' there  came 
vnibKZtirhok^ng  caii^omc,  |nrns6iiG,  ^and  mocaatrc  JKids^  dndflk 
ll^lit-cohiiMfadiaifitnot  contain  ii^  pfaosphorua :  this  tetidiianaiwaa 
yaitif  a  red.tfttcertisaner, :  partly  a  kind  of  wax  ^hich'grcrtr  sdM 
im  esoliBg,  aaidiswam  on  the  nttcie  solution.  l^isccesEshiarf 
lienor  befof  empomted  yielded^  crystals  of  nitrate  oi  aimiio]ia8,r 
ttidittft  p1iot|tftinric  acid.  / 

If  the  distillation  of  roe  is*  not  pushed  on  till  the. rotort  is* white* 
hot,  phosphorus  is  not  obtained,  as  it  remains  in  the  charcoal, 
which  scratches  glass,  yields,  by  an  obscure  red  heat,  an  intermit- 
teiH  greemfih-yellow  flame^  and  the  residuum  contains  f^hosphor iq 
acid. 

Muriatic  acid  separates  tlie  phosphates  of  lime  and  magnesia 
from  roe  charcoal  j  and  the  residuum,  on  being  again  calcined, 
jodds  phosphoric  acid,  which  of  course  dotes  not  pi^ceed^iwfe'tii^ 
phosphates*  'Garbone  strongly  attracts  phosphorus  /  forthe*san«^ 
charcoal  being  calcined  four  times  successively,  yk?!ded  ph<yd* 
phoric  acid.  Roe-charcoj^l  also  contains  the  phos^ates  of  spdi 
iind  of  potash,  which  are  carried  off  by  the  water,  as  also  tiZdte) 
far  when  it  is  cakiired  with  potash,  it  yfelds  a  prussiate.      * 

Charcoal  hiade  from  fibrine  yielded  an  ^kallwe  lixivitrm,  1^ 
that  the  propierty  of  being  acidified  is  not  commdh  to  aH  animid 
charcoals.  -  /.  i 

Water  grotand  along  with  fresh  roe  had  the  appearance  6f.  an 
emulsion,-  and  femaiDed  tutbid  after  filtration.  Gn  boilrogcalbrf- 
men  separated,  and  the  residuary  water  precipitated  iiilttsion  iX 
galls,  several  metallic  solutions,  and  formed  a  jeHy  on  evsporat 
Son,  which  being  burned  and  calcined,  did  not  yield  any  i^s«- 
^hofitiacidj  feut  sulj)hvrric  acid  extuactedftofti*  the  cliafc^,  the 
phosi>hates  of  lime  and  of  magnesia.  Water*  boited  on*  ifresh 
Toe  did  not  take  up  from  it  any  phosphate  of atpmoAia,  which  coii«* 
^m^Hhe 'existence  of  uncombiried  phbsphortts''in:ik)e.-  Tbe^^tfbt*- 
'mlnous  matter  separated  from  roe  ^  above  ttsrtWi  ^bdng-bertted, 
left  axbarcoal  shnihrtp  to*tfeat  rftbe  #holer6ej;  atid  ttei!«Bw  ^ott^ 
tained  the  phosphorus*  ''*'  '*^    ^  *    '^'-     *    ^ 
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^  iU^oli^^exiracted  from  .i:Qf  i  soajfy  matter  of  a  cji^gree^ble 
-tij^ilmd  t^tQ,  and  left  the  too  dry  and  rotigh'to  the  toucS.  Xk^ 
alk^bol  being  dijitilled  b^ame  greejiisli-yellqw,  4114. left  a  residuum 
rQ8e[Ht^ling^^3p  in  smrelland  taste.  .'."". 

;  Margraff  3U>oq  has  said  ^it  phosphorus-  vvaVcpntaioed,  TGkdf 
fprmf4*  «i  oraanip  bodies,  and  mentioned  njustardrseed  as  an  exj- 
ample  3,  wbich  hpweveir  does  not  appear  to  yield  the  smallest  trace 

^f. it,  ..,','     '  ,.-.  '  '■;■'. 

iperjbap^  j^" is  this  unjcomUihed  pho^horiis  .ttat  occasions  the 
phospborescenco  pf  fishes  -,  and  the  sam^  cause  may  produce  the 
phosphoric  appearance*  ofj  many;,  majrine  animals  and  te^rrestrial 

,,!pij:^n;a/i>7w»-T-The  existence  of  uncom"bined  phosphorus  in  thte 
soft  toe,  or  male  sperm' of  fishi  is  a  very  curious  fact,  especially 
^bep  ,qt^«QCted  with  the  extraordinary  aphrodisiac  powers,  of 
P^spbonjs  itself  given  internally  in  very  minute  doses. ' 
:  'Tlio. accuracy  of  IVTargr^ff  has  hitherto  been  unquestioned/ and 
tb^r^fqre  we  caimot  allow  any  French  chemist,  not  even  Vauquep 
lin  biBjiself,.  to  come  forwaifid  at  this  time  and  impeach  his  vera* 
city.  It  is  evident  from  the  .text,  that  a  v.ery  violent  heat  is  re- 
quisite to'extract  phosphorus  from  roe;  now  the  common  distiUirig 
fuTfjiaces  of  the  Freach  are.  so  thin,  that  the  greatest  part  of  the 
heat  escapes  through  theii^  sides  y  and,theii:  chimnies  are  so  shorty 
that  even  when  made  of  bineks  they  do  not  produce  the  tetoper4« 
ture  0$  the  furn^s.usediAj  the  north  of  Euirope,  or  in  England. 
Hence  nothing  is  more  common' tl^an  for.  Ihe  chemists  of  France 
and  Italy  to  esjteem  as  nonentities  tho§e  products  of  the  German 
and, other  northern  chemists,  which  require  a  very  great  heat  fcr 
tbi^r  production.  It  i?  very  hk^y  that  the  distillation  pf  phgs^- 
jjhorijie  frpa3i,mustard-seed.may.  require  4  greater  heat  than  if  rop 
is  employed  :  indeed  it  may  be  observed  in  general,  that  although 
dn  accunaie  cheni^st  may  be^llawjed  to  afiirai  what  substances  can 
be  distilled  from  any  body  by.  the  temperature  he  has  employed^ 
he  is  ^.no.  judge  of  what  m4y  he  produced  by  a  higher  tern- 
jpieraturei  -     •  ' 


!=bM* 


On  the  C&mbination  of  Phosphorus  ivUh-Mctak  nnd  their  Omidcs, 
'in  the  moist  Way  ^  ufkh  the  Examination  rf  Gas.  that  arisen 
from  a  particular  Manner  of  decomposing:  MMuii,  and  on  the 
Light  of  the  lialian.  Glow-morn^.      £y   Mr,  TiiEODOKB   9E 

*  iynoTTHV B&.'^ylnn.  de  Chim.  Ni^,  19Q. 

WjiiN  alkohol  wluoh  has  been,  digested  upon  phosphorus  ift 
heated  in  a. dark  place,  there  arises  fri>m  tUe  phial  a  flame  5  or  6 
inches  in  height,  which  does  not  burn  the  hands,  or  any  bth^r  &iib* 
stance^  however  long  they  may  be  held  in  it^ 

y  p  2 
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thoKhm^iUsd  alkohpl  poured  into  stations  of  g6ld,  silver, 

auicksilver,  orcmp^,  imme<Uatel7  throws  down  ^  pnosphuret  of 
tiose  metals,  too  a  smell  of  etb^r  may  be  perceived.  The  phos* 
phurets  of  silver,  or  qukksiher,  are  deep-coloured  3  that  of  gold 
is  darker  than  the  purple  powder  of  Cassias,  and  more  resembling 
indigo :  this  precipitate  applie4  on  porcelain,  and  heated,  gilds  it 
¥ery  finely.  The  Other  phosphnrets  dissolve  in  nitric  acid,  disen« 
f  ging  nitroiis  acid,  and  leaving  tlie  pboiphorus  behind  1  they  als6 
are  poosphorescebt  on  hot  iron,  and  leave  a  spot  of  metal  on  it. 

It  is  very  singular,  that  if  a  few  drops  of  p^iosphnretted  alkohol 
lare  let  fall  into  a  solution  6t  gold  in  a  flat  dish,  the  particles  of 
metal  which  are  revived  move  with  |preat  rapidity  in  difrerent  direc-* 
tions  5  and  this  spectacle  is  rendered  moi^  l^utiful  by  the  irfdes- 
pence  of  the  metallic  particles.  Cold  i^ps  this  motion^  l^t 
yrarrath  brings  it  on  again. 

The  precipitates  obtained  by  adding  phosphuretted  alkoirol  to 
^}utions  of  tin,  lead,  bismuth,  anti;noDy,  or  phtina,  only  di0^ 
from  those  thrown  down  by  the  alkalies,  or  sometimes  by  alkohol^ 
by  containing  some  phosphorus  mixed  with  them }  but  phosr 
phorus  may  be  chemically  combined  with  the  oxides  <rf  these 
metals,  and  then  they  vary  extremely. 

Six  parts  of  alkohol  were  boiled  upon  two  of  phosphorus  and 
pne  of  caustic  poUsh  3  on  cooling,  a  fine  red  oxide  of  phosphorus 
yr^s  deposited,  and  the  liquid  was  left  perfectly  clear:  This 
^Ikohql  charged  with  pbosphuret  of  potash  thrbws  down  a  very 
bright  orange  precipitate  from  a  sobltton  of  nitrate  of  lead  i  ^ 
Dioveqqient  takes  place  in  the  liquid,  and  black  brilliant  crystalling 
grains  of  l(^d  holding  a  little  phosphorus  appear.  Alkohol 
charged  with  phosphorus,  or  with  caustic  potash,  only  throws 
down  a  white  precipitate  from  the  sam^  solution.  The  oxide 
^hrq^n  dowp  by  the  alka}$  aid  pot  ^Kpcoixie  prapg0  when  treated 
-with  phosphuretted  jalkoI^oL 

The  orange  precipitate  sometim^^tMw  rfa  darker  colour,  and 
8om<5times  becomes  much  whiter}  the  latter  change  may 'be 
avoided  by  washing  it  ii>  cold  watery  it  then  preserved  its 
}>rownishrred  tint.  It  exhales  a  garlic  smell  by  rubbing;  and 
gives  out  the  same  scent,  accpmpanied  with  a  beautifiil  phospAor 
rescent  appearance,  by  being  thrown  on  a  hot  iron,  leaving  upon 
the  iron  phosphate  of  lead  mixed  with  white  oxide :  it  do6%  not 
effervesce  with  acids,  I5ut  yields  the  nauseous  scent  of  pbosphuietted 
hydrogen.  Nitric  acid  dissolves  part  of  it,  no  nitrous  gas  13  disen- 
gaged, and  phosphorus  is  left.  Hence  this  substance  is  a  hydro- 
guretted  phosphuret  of  oxide .  of  lead.  After  being  exposedYof 
some,  time  to  the  ajr,  the  o^ide  imbibes  carbonic  acid,  and  tjien 
nitric  acid  disengages  a  gas  from  it,  which  might  be  taken*  fbr  th^ 
nitrous,  but  which  differs  from  it  in  smell,  and  in  wanting  the 
reddish  cast.  —       <  -       .     •. 
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On  ike  CmimoHon  of  Phos^rus. ,  Sjf  Mr.  Dp  Orofthusi,  2gs 

Alkohol  Ixnkd  tipoa  pbospboms  atd  pure  soda  precipitates 
mitrate  of  lead  of  a  deep  colder  5  5f  this^  prectpitatc  'H  rapi%  dried 
by  blotting-paper^  it  detonates  on  being  struck  by  a  hammer,  aiid 
the  paper  in  which  it  is  folded  tip  contains  revived  lead:  it  also 
detonates  on  being  touched  with  a  sin^e  drop  of  sulphuric  add.  v 

Water,  alkalies^  or  alkohol  which  have  been  digested  upon 
phosphorus,  precipitate  nitromuriate  of  antimony  of  a  white 
colour  5  butaikobol  chatged  with  phosphuret  of  potash  tiirows 
down  a  fine  browfi  powder,  resetnbfing  kermes  mineral.  This 
being  washed  and  dried  without  heat  remains  unchanged,  is  phos- 
«phorescent  by  heat ;  it  is  partly  soluble  In  muriatic  acid,  eniitting 
a  garlic  scent,  and  leaving  phosphorus ;  it  does  not  decompose 
nitric  acid,  and  is  therefore  a  h^droguretled  phosphuret  of  oxide  of 
antimony. 

Although  alkohol  charged  with  phosphuret  of  potash  predpi« 
fates  all  metallic  solutions,  these  precipitates  are  sometimes  meie 
eocides  mixed  with  phosphorus,  as  in  solutions  of  tin,  zinc,  cobalt, 
-and  manganese;  sometimes  phosphurets  iof  the  metal,  and  of 
course  capable  of  decomposing  nitric  acid,  as  in  solutions  of  silver^ 
<]UtckstIvet,  copper,  avd  ^ismuth.  Besides  the  above  two  phos-- 
phuretled  oxides,  it  is  probable  that  c^ben  may  be  discovered. 
The  ^roportiod  of  phosphorus  and  alkali  In  the  alkohol  has  great 
«fiect  even  upon  them  -,  for  If  either  of  those  ingredients  pre- 
deoDinate,  the  precipitate,  whether  it  ccmtains  lead  or  antimony, 
is  white. 

Common  sniphuret  of  potash  precipitates  nitrate  of  lead  red  1 
but  if  tbe  alkali  is  in  excess,  the  precipitate  is  white,  and  it  h 
black  if  the  sulphuret  is  sufficiently  hvdrognretted,  and  the  me* 
talllc  solution  has  pot  $n  excess  cf  acid  to  disengage  the  sulpha-* 
xetted  hydrogen. 

:  Nitrate  of  quicksilver  often  ylekb  a  predpltate  with  alkohoU 
charged  with  phosphlkretted  alkali,  ^hich  when  washed  with 
cold  water  fulminates  by  percussion  i  but  it  is  more  certain  to 
.  mix  phosphuret  of  quicksilver  prepared  from  phosphuretted  alkohol 
with  dry  crystals  of  nitrate  of  quicksilver. 

Phosphuretted  alkohol  throws  down  black,  brilliaht,  and  crys- 
talline grains  of  phosphuret  of  lead  from  an  alkaline  solution  of 
oxide 'of  lead. 

Paper  which  has  been  written  upon  with  solution  of  gold,  silver, 
quicksilver,  or  copper,  being  introduced  into  a  bottle  containing  a 
piece  of  phosphorus,  orlh  which  phosphorus  has  been  lefl  for  a 
few  minut^,  Uie  letters  appear  in  a  short  time  with  a  metallic  bril- 
liancy, and  may  be  made  more  beautiful  by  being  burnished. 

Phosphuretted  alkohol  is  an  excellent  mean  to  deprive  water 
containing  oxygen  of  that  gas,  as,  on  exposing  the  mixture  to  solar 
Jight,  the  phosphorus  becomes  oxidized,  but  not  acidified,  and  t^ 
Vrater  may  be  niade  limpid  by  filtration. 
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W2ien4^k£^ol  i&  digq^lod  an,  above  oieqtiQiifaed.ijjM^^  phoftphprus 
And  a  caustic;  ixsd  al]^ll>  it  it  dcscomposodj  wat«r  is  formedi  ^iid  # 
phosnhQ-»carburetted  hydrogeo  gas  is  emitted. 
,  T$is  gas  ifi  invisible,  has  a. g^rfic'BraelL,  bqt.4iS<^i'Sifi'oi])'pbo$r 
phuret^d.hydrcgfii  by.  pat  inflaming  on  ooeve  ^oo^ta^t  with  .air>  or 
^xygen,  not  even  at  the  ten^peraUire  of  70*  Reauni.  (189°  Fahr.) : 
.when  set  on  fire^  it  depoajU^  phosphoras^  s^i^d  d^tonates^  if  mii^e^ 
-with  oxygen.  It  is  not^tered  by  nitr<>^»,  gss  >  but  if  p](})cg>e2^  is 
added  to  the  ^lixed  gases^  a  flash  of  light  app^rs>,  and  ^  niost.vi^r 
lent  detonation  takes  place.  Three  measorj&sfof  oi^jmuiriatic  $cM 
gas  being  gradually  introduced  to  one  of  this  gas>  it  bprns  at  eaoii 
addition  with  a  green  #ame>  without  a&y  ei^plpsipn.:  the  n^lHiuire 
is  iirst  very  much  dilat#d«  and  afterw^d%  as  greatly,  diminidiect 
This  gas  retarded  the  germination  of  the  seeds  of  cresses^ 
,  Fifty  measures,  of  this  ^s  weore  m  i]^  with  IjOO  x^  ^yigen,  and 
£et  qn  fire  by  the  electric  spark  ovejr  Jtu^e-water ;  ^er  tbQ  con»- 
bustion  a  diminution  of;  80  measures  had  tak^n.  place^  no,  {{bosr. 
p^orus  was  depQsite4,;  and  on  the  residuum  being  washed^  &niear 
]KUi]^$  more  ware  sbmbe^,}  the  remaioing  64^  wev9  alfpost  pure 
biQ^p,  for  they  werai^ntiicly  absorbed  J^;;copabostio«i  with  hjr 
drqgen.  The  precipit^  ir<)m  4^e  limeH^#t^  w^s  aoliibl^iii^iu^ip 
acid  with  efifervescmi^  a  but  c;sHUstk:.aipfPftt>ia,  p9«M^  ,inlp  ,lhis 
solution  threw  down  php^phate  of;  lime. ..  {^n^  $Q  measures,  of 
th^s  gas  require  86  of  ox.}^^  for  their  <2ombostioi^^.^nd-tbii^  fCfi^ 
duces  water,  phosphoric  acid^  and  earbonic  acidf.  TronMEaidbDriS'^ 
cbtaiiied  a  gas  composed  c^hydrqgen,  phosphf^us^and^^bcft^i  by 
i^e^ing  phosphoric  acid  u|^n  Gharcoal>  \idii^h  v^as  pqrb^^  cif  th# 
jsam&nature  as'the  abovi^  d^tcribed  gas*  '  • 

The  alkohol  that  has))^^;boiledupan.phcaphprtiSiandaoa|Ktip 
fixed  alkali,  does  not  contain  any  phosphate,  as  appears  on  ^\9g 
it  to  lim^water  $  but  if  t^e^oiHng  bas^  been'  contmued  for  a  Jlpng 
time,  so  that  phosphuretted  hydrogen  ha»  l^iei^  di6iengafec{>  whii^h 
IS  )^nown  by  the  spontaneous  infl^^nati^nof  the  bubbka  as  they 
ria^,  the  liquid  contains-:  more  water  than  aJkobol^  and  a  littfa^ 
phosphate  ;  so  that  the  alkohol  has  becjp.decompcMsed,  all  itSjC»i>- 
bone,  and  most  of  its  hydrogen  being  abstracted  from  it,  ai^dtonly 
water  left.  The  residuary  phosphorus  pre^r]i^es  xi^  liquid  >fora};  alt 
10  (54**  Fahr.),  and  even  lower  j  but  when  flung  into  water,  or 
on  any  cold  body,  it  congeals,  and  taljies  the  appferance  of*  the 
finest  amber,  particularly  when  soda  wasrepiployedt 


On  the  Phosphorescence  of  the  Lampyrh  Italka. 
..  The  lampyjis  Italica  is  a  glow-worm  that  is  very  abundant*  in 
summier  all  throughout  Italy .  Its  phosphorescence  is  not  diminishe4 
for  the  first  quarter  of  an  hour  that  it  is  detained  under  water,  and 
it  requires  several  hours  immersion  to  extinguish  it.  In  oil  its 
phosphorescence  ceases  in  fifteen  or  twenty  minutes :  it  is  alst 
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gas.  If  withdrawn  a  short  time  after  the  light  is  extingiiin^l^/' 
the  light  rtapp&^lfB}  o^geft  wiH  al^o  *#Wy€  it  #heti  atmospheric 
air  will  «ot5  but 'rflhai insect >  either  #liveot  dead,  is  exposed- 
to  the  reddish-  t^pour  of  iiHr<Mi9  acid,  or  to  k  mbttweof  bxygeni 
c^  atmos^Hc  lair  witlr  nitmus  gas/ the  f^t^MphOresceiice  itti^ 
raediatdiy  •pedppears  of  a  ^entsh  colour,  arid  lasts  ^c*  ftbom  a^ 
zhidUte,  after  whieh  it'damiot'1^  made  to  reappear. 

Oijerva/fowy.— This  papet  makea  us  aeqoainted  with  some' 
cJdrious  cothbittations  Sf  pho^honisi  and  not  only  add*  to  ouf 
Imowledge  of  that  singitlar  fltibstanee,  bat  also  tb  that  of  metallii^ 
precipitates. 

On  HydtosulphuretofSoda;  and  on  Improvements^  that  might  he 
made  in  the  Manufacturer^  Soda,  By  Mr,  FiouiEit.-^-4mi.  cfe 
Vidmie,  Nb^  igo. 

V<jdiaiMSfitif  discovered  by  accidel>t  hydrosulf  buret  of  so^  m 
Ae  oiother  water.df iseda  le  prepiared  by  Mess.  Payeo^and  Bourii^Cj 
which  arose  in  his  opinion  /rom  th^  not  usidg  a  suificieivt  quaat 
tttf.of efivbafDf(eDf<itmci.to.satiirateall  tkei sulp^iiir  p]rf>ceedio9  from 
llie  deoMnp^sitioiiiof  waipk^  of  sodb  by  cfharcoal. 

Boda  dbtiised  ftoi^  ^«-tombtt8tion  of  regetables  also  contaim 
hydrosulphuret  of  soda ;  for  on  saturating  a  solution  of  Aiieaol 
soda  with  tartarous  oxldule,  tiaie-  4Klour  of  sulphuretted  hydrogen 
wasi  yeqr  jpeyflejtibk. 

A'conceiac^ttl^lutibn  of  ^coinmon  soda  was  evaporated,  an4 
axx>najderable  pnppprtioniolfcarbonate  of  sock  separated  by  crystal* 
llzat^oQ ;.  the  mother^  water  was  leil  alone  for  a  month,  and  tbeu 
it  was  foun4  to  contain  c^stals  of  hydrosulphuret  of  soda  mixed 
with  carbonate  of  sod^j  as  appeared  fey  numerous  trials.  .These 
cz^^ts^s^weye-ffix^ltiy  rectaoj^  tetraedral  prisms  terminated  by 
fka^'Viie^,'ggxjm\fi$/  ^^^  .octaedrons  with    rhomboida) 

hasos.  •■*..•.."'.. 

.'  .  M^natlc^.acid  tpoiji^e^  upon  cpmmon  ^ada  disengaged  su1phu» 
j^ttecLhydrogeft-gas;  ;.  -       , 

;  :  l^ulveqized  jcjcystals'/of  tartarous  acid  mixed  with  those  of  soda 
fifP  diif^ig^iged  jmi^i^mit&d  hydrogen  gas. 
.  Tb^sei  «xAelSmer\i^  wj^re  dlsomade  with  the  soda  sold  under  the 
nam^s  of  Carthagfena  varec  and  salicor,  and  with  the  same  re- 
sult. 

When  the  plants  are  burned,  the  sulphates  contained  in  them 
are  probably  decomposed  by  the  charcoal :  in  consequence  of  the 
heat  being  too  great,  the  disengaged  sulphur  combines  with  the 
alkali^  ^ijd  ^so  with  the  hydrogen  yielded  by  the  plant  or  the 
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water  it  ecmtai^Bi  mA  Umm  ft  bydroiidpbivft  of  the  aUuiU  i# 

formed*  .  . 

The  sulpburet  mmI  bydrosttlpboret  of  loda  ramtia  in  tbe  mo-, 
ther  water  when  ctrbonato  <«  soda  is  fKfaxfi  from  barilla,  or 
kelp,  and  of  coum  a  great  loss  of  alkali  la  sustaiofd*  They  also 
dimtQtsb  tbe  causticity  of  the  ley  in  jo^making,  especially  as. 
fhey  are  iiot  decomposed  by  lime.  In  th^  art  of  dyeing  their 
existence  in  socja  naost  be  detrimental  to  the  colours,  and  to  the 
bleaching.  And  they  may  also  occasicxi  accidents,  for  it  is  cus- 
tomary for  soap-rboilers  to  keep  tb»  ley  in  coveiied  cisterns :  here 
the  sulphurets  decompose  water,  and  th#  disengaged  hydrogea 
noixing  with  the  air  in  the  void  part  of  the  cistern,  has  sometime^: 
explo&d  on  the  cistern  being  opened,  and  a  light  brought  near 
the  opening,  to  enable  the  workmen  to  look  into  the  cistern. 

Another  -incoiivenienoe  arising  from  the  excessive  heat  em- 
ployed in  the  manufacture  of  soda  is  the  vitrification  of  a  large 
proportion  of  it  with  the  earthy  particles  In  the  plants,  by  which 
it  is  rendered  insoluble  in  water  or  acids. 

This  error  of  calcining  the  ashes  of  the  plants  too  strongly,  pro- 
bably arose  from  tbe  barilla,  or  kelp,  being  mostly  us^  for  the 
manufactory  of  glass,  in  which  the  extraneous  substances  above- 
mentioned  that  form  4-5ths  of  the  kelp  are  of  no  injury,  except* 
that  they  augment  the  expense  of  carriage. 

It  would,  therefore,  be  more  profitable  to  fioUow  the  same 
method  in  preparing  k^  as  in  pfeptriag  potadi,  to  dtxiviatv 
the  ashes,  to  evaporate  the  ley  to  orynoss,  and  sdl  it  in  this 
state. 

Observations.'^That  the  process  recommended  by  the  author 
would  be  an  improvement  in  the  manufacture  of  barilla,  or  kelp, 
IS  certain,  but  it  would,  perhaps,  be  very  hard  to  find  a  vent  for  his 
improved  article,  which  is  commonly  more  difiicult  to  be  accom- 
plished than  the  mere  improvement  of  any  substance  which  has 
been  long  used  in  the  arts. 

Theoretical  chemists  are  not  sufiScilently  aware  of  this  circum- 
stance, and  should  consider  that  there  are  in  gaaeral  only  tiro 
practical  modes  of  improving  a  chemical  manufiictiire : — the  first; 
by  bringing  into  the  market  an  article  of  equal  goodness,  imder 
the  same  name,  and  at  a  reduced  price :  the  second,  by  offering 
a  superior  article  for  the  same  price.  V&j  few  artides  win 
succeed  if  the  price  be  raised,  even  if  superior  in  goodness.  '.An 
attention  to  these  circumstances  would  teiid  to  prerent  tnany  dis- 
appointments. ' 
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On  iarhirma  Add,  and  parHcularfy  on  'A0  Jdkl '  yielded  ty 
Tatiar,  when  U  is  dUHlbd.  By  ikeisrs.  Poult cxdY  oiul  Vau-*^ 
tti7Ba<itr.-^/08ni.  de  Phgs.  ^m.  iWf }  ^emd  Ann.  de  Chim*' 
No.igb.  • 

FouRcmoY  and  Vauqnelin  some  time  ago  stated  that  the  acwh 
denomiDated  pyrdigoous*  pyromacoui^  ami  pjrotartaroiu^  vero- 
ovXy  acetic  acid  combined  with  empyreumatic  oil,  Mr.  Geblen^ 
however^  attacked  this  statement,  because  the  acid  liquor  obtained 
from  cream  of  tartar  by  distillation,  yielded  crystals  by  a  gentle 
einaporation,  whicb  could  not  be  acetic  acid«  and  were  oertaioly 
not  ordinary  tartaroos  acid. 

Foarcroy  and  Vanquelin  therefore  repeated  their  experimeats, 
and  those  of  Gehlen  and  Roae^  and  found  that  when  the  acid 
liquor  obtained  from  tartar  by  distillation  was  saturated  with  car- 
bonate of  potash,  a  brown  resin  was  precipitated,  bat  a  large  por* 
tion  of  the  oil  remained  united  with  the  acid,  which  being  eva- 
porated to  drjmess,  and  purified  by  several  successive  solutions  in 
^  water,  yielded  a  brownish  salt,  of  a  hot  sharp  taste,  and  the  scaljr 
appearance  of  acetate  of  potash«  This  salt  precipitated  the  nitrates 
qSfquicksilF^  aod.sHver  in  white  scales,  but  it  also  precipitated 
acetate  of  lead.  By  heat  it  swells  up,  and  becomes  carbonized* 
When  distilled  by  a  gentle  heat  with  diluted  sulphuric  acid,  it 
first  yields  a  very  acid  liquoi:,  which  has  only  a  alight  smell 
of  vinegar :  the  residuum  then  becomes  blacic,  and  yields  at  last  a 
white  sublimate. 

The  acid  liquor  that  came  over,  contained  a  large  gbbule  of 
a  heavier  yellow  fluid,  which  had  the  appearance  of  melted  phos- 
phorus} it  was  put  by  for  examination,  but,  during  the  nighty  tho. 
globule  was  taken  up  by  the  supernatant  liquor. 

The  sublimed  crystals  were  very  acid  5  they  melted  quickly  oa 
any  thing  hot;  yielded  a  white  fgtme,  and  left  no  residuum. 
They  dissolve  for  the  most  part  in  water,  and  again  crystallize 
by  spontaneous  evaporation.  The  solution  does  not  precipitate 
nitrate  pf  silver,  but  it  precipitates  nitrate  of  quicksilver.  Acetate  * 
of  lead  is  not  immediately  precipitated,  but  after  some  time  acl- 
cular  crystals  disposed  in  feather-like  forms,  are  deposited. 

This  sublimed  acid  being  dissolved,  and  a  little  potash  mixed 
with  it,  does  not  yield  an  acidulous  salt  like  tartar,  but  it  then 
immediately  precipitates  acetate  of  lead.  When  the  potash  ia 
sufficient  to  saturate  the  acid,  the  combination  is  ddiques{;«iit, 
soluble  in  the  alkali,  and  does  not  precipitate  the  salts  ol  baxytes> 
nor  of  lime. 

The  distilled  liquor  t|iat  cotam  over  with  this  sublimed  wAi^ 

so.  29.-— TOL.  T.  ^% 
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29B   On  twrtarrmf  Add.    S^tn^.  fmtrcrcy  nnd  FitttfueSm. 

Jidds  on  evuporation  crystals  possessing  the  properties  of  the  tab« 
mate.  

thiM  pyrotattaroas  acid  is,  therefore^  a  peculiar  add>  aod  dif- 
fers st$  well  from  the  acetic  as  from  the  tartaroas.  The  acetic  sMSid 
faLAidbe.Vdlptllbi  hai  m  more  pow^niAli(4i9^6lK*^andi;  idiefte«iilM!ned> 
i«tbpo|fl«k>Jfejdeii.Q«itpNi6ftplta|i«Lao^l««f.)ead.  .vlRhe  tartaaous 
aciiLfn)Bci||tt|UMi^Jtlm JOQtillm  f>fjfg9i, .  liflM*  ^tbarji^es^  it  inas 
#  di&cul^  apbible  salt  with  potash.  Neither  does  the:  pyio* 
tartgrous^acid  ret^ejnble  any  of  the  other  vegetabje  acids. 

TMsacict'cKjBs  hot  owe  its  origin  to  an  tihion  of  *acetic  acid  With, 
the  oi^  of  taxf,ar  formed  at  the  siame  time  $  for  on  distilling  con- 
C^trated  a<cetic  acid  with  this  oil;  afterwards  combining  it  with 
ixuL^this^ecomposing  this  salt  by  sulphuric  acid^  nothing 


bat  air  empyreonlatic  vinegar  was  obtained. 

"It  was,  however,  shewn  by  Grosse,  that  a  combination  of 
tarUrou^  acid  ai\d  .ligfie^  being  kept  with  water  in  a  wdl-stopped 
bottle,  was  changed  into  acetate  of  lime  in  a  few  months. 

-  It  is  probable  that  a  very  small  quantity  of  acetic  acid  isfbrmed 
in  the  aisti^ation  of  tartar,  on  account  of  the  sh^  and  pene- 
tratiilg  smell  that  is  exhaled  when  sulphuric  add  b  poured  upon  , 
the  combination  of  the  distilled  acid  with  potash. 
.  The  aeids  formerly  called. the  pyromucous  and  pyrdlknous^ 
stHl  appear  <m  further  examinatioii  to  be  merely  alterations  of  acetic 
acid  by  empvreumatic  oi). 

The  formic  acid  is.  not  a  combination  of  the  acetic  and  maKc 
acids',  as  was  formerly  supposed,  but  it  consists  Of  the  acetic  add 
»0xed  with  a  combination  of  phosphoric  acid  and  an  animal  npt* 
ter,  whidi  gives  that  apid,  some  of  the  properties  of  the  ntalic*  \ 

The  purest  acidulous  tartarite  of  potash  (cream  of  tartar)  yields 
fay  diatil}ation>  besides  the  acid  liquor  and  charcoal,  35  per  oei^t. 
ox  dry  carbonate  of*  potash,  0.6  of  tartarite  of  lime,  OM  of 
siliof^  O.Q25  of  alqmine,  ^0.075  of  iron  mixed  with  manganese, 
iMfiidea  slight  traces  c^  the.$ulphate  and  munate  of  potash.  Crude 
tartar«,ot.  argol,,  contaios  still  more  of  these  extraneous  sub« 
stMices. 

0i$ervaHtm.^SQ9Cie  credij  is  due  to  Fourcroy,  for  liaving  . 
retracted  his. former  opiniQtt..n;i^»ecting  the  pyrotarjtarpus  add;, 
and  we  apprehend  he  will  find,  caiise  to  dp. the  same  with  respect 
to  the  pyromucous  acid,  ot^at  yielded  by  sugar  when  distilled, 
^ich  haa.  atwi^s.  fLpjf^^  te  m  la.  differ  considerably  from 
Tgicgar>.  .  '  ;^^.   ; .  ' 
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^&^ ikeOphmthai u etmmmfy  s^ldf  tmd m  tkai extracted  Jhm 

*     Papaver  sommferum,  grwm  im  Fraim^,  Jt^frm  ^  (Pm^iaia 

ami  siupyying   Odomt.    By  tb.  Accabw.«*«4»9.  ig  Chbm* 

Thjl  opium  met  wltfi  in  the  shops,  eontaios  to  oily  xnatter 
'  resembling  waX|  whjch  is  supposed  to  arise  from  the  pollen  of  the 
\wmii  and  to  be  iht  cause  of  its  deleterioqs  narcotic  properties. 

It  also  contains  a  substance  that  is  analogous  to  albumen^  or^  ag- 

cording  to  other  authors,  to  gluten,  and  to  which  Mr.  Josse  at* 

^taln  ^Sst  iliipifying  odour  \  a  cfjntrafswne  subilaiioe,  *a  sinri^ 

quantity  of  caoutchouc,  and  the  remains  of  difierent  vegetables. 
'     Whatever  may  be  the  origin  of  the  deleteriods  jprbpertyiif 

opium,  it  mdy  be  got  rid  of  by  Charcoal.    IVeoty-tour  ouncet 
/*cf  choice  opium  are  to  be  macerated  in  rain-water  for  12  days  in 

the  darky  stirring  it  twice  or  thrice  a  dav     The  water  beii|g 
.  poured  oC  frssh  water  is  to  be  poured  on  the  residuum,  and  m^* 

^:eniled  for  four  or  five  days.   The  liquor,  being  mixed  and  filter^ 
,  thiOQgb  flannel^  is  to  be  boiled  for  a  full  quarter  of  an  hour  widi 

2lb.  ^  charcoal  powder,  and  again  -filtered;  darified  with  tto 

-wbitef^  of  two  eggs  \  refiltered,  and  slowly  evaporated  to  a  proper 
.  consistence  for.fom^ing  pills :  and  thus  2  oz.  of  extract  will  be 
;  obtained  firee  from  the  disagreeable  smell  of  the  opium. 
,  The  liquor  preserves  its  transparency  during  the  whole  of  the 

etvaporation,  and  does  not  deposit  the  kASt  sediment. 

The  purl  of  the  opium  that  did  not  dissolve  in  water^  is  equal 
'  in  vK^hl  to  the  ei^tract  obtained  %  it  gave  a  deep  brown  colour  to 
.alkohol,  and  water  threw  down  6  drachms  of  resin  in  reddish 

flakes^    The  resi4i;u|n  was  then  boiled  with  distilled  acetic  acid, 

and  the  solution  being  evaporated,  it  yielded  6  drachms  of  r^sino- 
«eKtractJtve  matter  fvidi  very  little  smell.    The  r^sidaum  boiled  in 

water,  yielded  %  drachms  of  extractive  matter,  which  did  not  bum 

|)y  itself.  .    . 
r  These  three  products  weighing  14  drachms,  were  mixed  toee* 
^ther,  and  treated  again  with  alkohol,  to  separate  the  resin  \  but 

as  it  still  coloured  water,  the  resin  was  boiled  with  that  fluid.     It 
.  then  w^^ed  only  2  drachms,  was  firiable,  but  became  flextbJe 

by  being  worked  in  the  hands;  on  burning,  it  yielded  a  thick 
.smoke,   had  no  taste,  but  still  retained  tl^  peculiar  smell- (^ 

opimn* 

T\yo  popnds  of  dried  poppy-heads  (without  their  seeds,  which 
'idooe  weighed  241b. )>  being  brc^e  to. pieces,  and  boiled  in  rain« 

water,  yielded^  after  filtration  and  evaporation,  10|  oz.  of  an 

extract  resembling  common  opium.    This  extract,  treated  wil^ 
jdkiollol  for  three  iHonths>  yielded  to  that  wM^X^  lpz>  $  dr«r^stiit» 

o  a  2 
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aOO  OnBcnesfmmiinanoUTamb,  iiyMess.fmfcmfVVmqueUn,- 

vhtch  was  not  resin^  for  the  alkoholic  solution  was  not  xeodered 
turbid  hj  water/  but  was  certainly  the  most  elBcacious  part  of  the 
extract.  The  residuary  Q  oz.  left  by  tlie  alkohol^  being  agaia 
.dissolved  in  wtiter^yiddsd. 6  oz.  of  an  extract  les9  bitter  tUftn, 
before>  with  a  saline  taMe>  and  wliich  might  be  used  instead  dt 
opium  by  using  four  times,  the  usual  dose^  . 

In  1300,  being  a  dry  season,  tbere  was  collected.  &Q»,  the 
f  talks  oF  200  plants  in  a  walled  gajrden  of  a  southern  aspect,  from 
whence  the  heads  had  been  taken  befbre  they  were  perfectly  ripe> 
about  half  an  ounce  of  a  blackish-red  opium  in  tears,  very  btttd*, 
and  not  so  strongly  scented  as  common  opium.  This  opium  r^* 
sembled  the  gobaar  of  the  Orieptals. 


Qn  Bones  found  in  an  old  Tamb  af  Paris,    By  Messrs,  Four  grot 
andW iifV oivzLiti, --^Ann^d^Chim,  No »IQI. 

These  bones  are  supposed  to  have  been  interred  in  the  llth 
century,  or  700  years  ago.  They  are  very  brittle,  particUkriy 
thfe  heads  of  the  bones;  Their  colour  is  purple,  like  dried  winc- 
hes, but  the  heads  are  brownish  j  they  contain  a  quantity  of 
white  brilliant  crystals  resembling  sulphate  of  lime,  which  have 
'"separated  the  laminse  of  the  bones,  and  caused  their  brlttlehess. 

The  bones  being  pulverized,  and  boiled  in  300  times  as  ttio&x 
water,  rendered  it  acid,  and  of  a  fine  red  colour.  Ammonia  de^ 
atroyed  the  redness,  and  threw  down  a  green  precipitate,  which 
became  blueish  when  dried,  and  was  principally  cotnposed  of  am- 
moniaco-magnesian  phos{)hate.  The  bones  themselves  lost  BS 
per  cent,  atid  much  of  their  -purple  colour.  They  theh  dissolved 
in  nitric  acid  without  any  effervescence,  leaving  a  small  ^oanti^ 
of  white  powder  mixed  with  a  few  brown  membranes.  Tbi 
part  taken  up  was  phbsphate  of  lime  with  some  red  colouring 
matter. 

A  piece  c^  bone  put  into  diluted  nitric  acid  turned  it  red,  and 
left  a  red  soft  substance  retaining  the  form  of  the  bone,  which 
being  treated  with  alkohol,  turned  it  also  of  a  fine  red,  a«  would 
have  been  done  by  alkanet,  and  left' only  some  brbwn  flakes, 
which  had  escaped  the  action  of  the  agents  employed  5  these 
'fiakes  being  burned  left  only 'a  few  grains  of  sand. 

The  colouring  matter  of  these  bbnesis  therefore  soluble  in  al- 
kohol, and  even  in  water ;  alkalies  gi^e  it  a  green  colour,  resem- 
bling that  of  some  kinds  of  rotten  wood.  But  although  rotten 
w;ood  renders  alkohol  dark  purple,  it  becomes  green  again  on 
adding  acids ;  while  the  colouring  matter  of  these  bones>  after 
being  changed  green  by  alkalies,  becomes  red  again  on  aditti% 
adds.  This  red  matter  is  very  similar  to  CMie  formed  by  the  piir 
jp'id  decomposition  of  the  gluten  of  flour. 

The  iKhite  brilliant  crystals  found  in  these  bojues  appeaiadi^oii 
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On  cer^afii  Properties  of  Charcoal.    By  Prof,  ^rugnaf^i. '  301 

'  CxamitMrtion  to  be  acid  phosphate  of  Hme  holding  a  stnall  quati- 

tity  of  phosphate  of  magnesia.     In  fresh  bones  the  phosphoric 

-  acid  fe  by  no  means  in  excess,  and  is  even  accompanied  with  car- 
bonate of  lime  $  hence,  during  the  decomposition  of  the  anim^ 
inattser  of  the  bones,  either  some  acid  has  been  formed  which 
has  not  only  decomposed  the  carbonate  of  liiae,  but  even  tak^n 
away  some  lime  from  the  phosphate  of  lime,  and  left  the  re^ 
matnder  with  excess  of  acid  j  which  is  hnprobable,  as  neither  the 
acid  nor  the  lime  is  to  be  recognised  in  the  mass ;  and  it  is  un« 
likely  that  they  were  both  of  them  volatilized  together  5  or  some 

•  phosf^boruB  existed  in  the  animal  matter  which  has  been  converte4 

-  iiito  phosphoric  acid,  and  then  combined  with  the  phosphate  of 
'  lime  to  form  an  acid  phosphate. 

In  this  case  the  quantity  of  this  phosphorus  must  have  beea 
considerable,  as  the  phosphoric  acid  has  also  taken  avray  the  liip* 
from  the  carbonic  acid.  The  acid  phosphate  of  lime  has  been 
already  tound  in  the  intestinal  calculi  of  herbivorous  animals,  wkh 
a  very  distinct  crystalline  form  5  but  the  excess  of  acid  was  not 
ao  great,  nor  the  salt  consequently  so  soluble  in  water. 

The  preservation  of  the  red  colouring  matter  during  so  many 
ages  is  to  be  attributed,  perhaps,  to  its  union  with  phospbata  oi 

Olservations. — ^This  paper  is  to  be  considered  as  a  continuatioa 

of  the  discovery  of  the  existence  of  phosphorus  in  animal  sub* 

•   stances,  first  stated  in  Fourcroy  and  Vauquelin's  paper  on  the 

soft  roe  of  carp,  of  which  an  abstract  is  given  in  our  present 

Dumber. 

9saamtmgatBaamaesxsBsxssssss^^ 

'  On  some  peculifir  Properties  of  Charcoal.    By  Professor  h, 

.    BRUGNAtraLLl. — Ann.  de  Chim.  No.  IQ2. 

•    •  a  • 

Ifhas  been  dveady  stated  (see  Retrospect,  vol.  ii.  p.  ^4),  that 
hydrogen  was  chemically  combinable  witii  charcoal  by  means  of 
..  galvaxdsm.  S^era)  chemists  had  already  shewed  that  charcoal 
ateorbed  dd&rent  gases  wben  it  was  plunged  red-hot  into  them  $ 
but  the  properties  of  the  charcoal  were  not  altered,  and  the  gases 
conld  be  ej^iled  by  a  hsaa  h^hw  that  of  boiling  water. 

ffydcoguretted  chartoal  may  be  prepared  still  easier  than  witk 
•a.gadvaaic  apparatus,  by  plunging  red-hot  charcoal  into  water; 
-port  of  its  hydrogen  combines  with  the  charcoal,  and  the  other 
part  is  disengaged  in  the  form  of  carburetted  hydrogen. 

Charcoal  may  also  be  oxidized  by  the  g^vanlc  fluid  from  the 
positive  pole  bdng'passed  through  charcoal  under  watery  or  still  ^ 
iDoretiipadily^by:plan^&g  charco^  inte  oxymuriatic  gas.    The 
tecDjperature  is  not  raised^  and  no  carbonic  acid  is  formed  /  but  the 
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^Sa2  On xntajifB  Propel fihs  of  Chartf^    Bf,Pr^  9rugna0lA. 

.9xidi2€^  charcoal  must  be  washed  with  vrater  in  order  to  sepaf^jle 
"the  adliereat  muriatic  acid. 

CouceDtrated  nitric  acid  majr  also,  bs  employed  to  oxt4ize  chv* 
^  coal  ji  m  which  case  very  pure  nitrous  gas  is  disengaged,  on  appljr* 
^ixig  beat  to  the  acid  and  charcoal.  Charcoal  th^  oxidised  wxj 
^  either  be  left  exposed  to  the  air  till  it  has  no  action  upon  Ittmds, 
^  ^  the  remaining  nitric  acid  may  be  got  rid  of  by  a  solution  of 
^  potash.  Light  has  a  considerable  eifect  in  the  oxidizement  of 
,  charcoal  by  nitric  add :  charcoal  nooistened  with  n^rii;  acid  being 
.  exposed  to  the  sun>  gave  out  nitrous  gas.  and  was  (Converted  into 
;  l>xidized  charcoal.     Pieces  of  charcoal  from  whence  the  intarr 

fosed  air  ha4  b^en  driven  by  their  being  soaked  in  water  actdn* 
ited  with  nitric  acid^  were  put  under  a  bell  filled  with  the  sattif 
water,  and  exposed  to  the  sun  :  nitrous  oxide  was  disengaged  for 
\  ^ree  days^  the  water  lost  its.  acidity^  and  tl^e  charcoal  was  on- 
j^dized.  . 

Charcoal  is  augmented  in  weight  by  being  oxidised ;  it  has  no 

taste,  nor  are  its  physical  properties  sensibly  altered  ;  its  electric 

'  power  beiqg  examined  by  means  of  a  condenser  apd  an  electn>« 

^neJ'e^r,  with  ^  plate  of  zinc,  indicated  8'' 5  common  charcoal  in- 

-  dicated  4  j  and  hydrogu retted  charcoal  half  a  degree. 

'Coitinion  charcoal  and  hydrognretted  tried  upon  the  tongue. 
..  |he  latter  tasted  acid,  and  was  positive  5  when  conimon  a^d  oxi- 
dized charcoal  were  tried,  the  common  was  positiyi^.    Prepareit 
'frogs  were  convulsed  when   common  charcoal  put  lender  their, 
.back  wa^  brought  into  contact  with  the  thighs;  covered  either 
wiiK  hydrognrei ted  or  oxidized  charcoal.  ' 

Volta  has  established  me  following  scale  of  solid  electrometeri : 

oxidized  charcoal,  oxide  of  gold,  cr}'staHized  black  oxide  of  man* 

.g^koetfv  pliiin^hagoj  coipiafiftft  c{MUPcoal>  gold,  «M9ier»  .t^faMm*  eap* 

per,  brass,  pinchbeck,  bronze^,  metallic  antimonyj  tin^  lead,  tin« 

foiU  hydrogureited  charcoal,  zinc. 

Oommon  cbarcoal  was  tied  by  a  silk  thread  to  *  a  |)late  of  zinc, 
and  bydroglire^t^  charcoal  'to  a  plate  of  jead.  The  Jplates  wer», 
kept  in  separate  vessels  of -wat^  lor  eight  hours,  ffkap.yB  0e. 
Lucj  or 6(9  Fahr.  lie. plates  were  oxidised^  and  W  gas  wilt 
^  disengaged  until  the  charroal  was  disQsn&ed ;  then  part  tt  ti|^, 
hydrogen  united  with  the  oharooalj  and  the  reinaisder  was  lioen* 
.gagpd* 

Galvanic  piles  focmed  of  oommon  ai!id.faydrDgtiveltad  tiiannl 

,  .aeparated  by  moistened  clkaicoal,.wa'e  of  very  weak  powTj  and 

.  their  action  o£  very  «hoit  duration.    Greater  ancceas  was  ominad 

\ff  using  t;ommon  and  oaidiied  chac€oal>  sepei^ted  by  dBslu  dMis* 

tened  with  water. 

'  The  facility  with  wUdi  charcoal  ia  oostact  with  wtMer  may  be 
Ijnade  to  separate  otltertbe  bydr<^n  or oaygeoiiDararit^  accxudtis 
'to  the  pole  of  the  iprlvaniie  appaiatoa  where  it  ^placed,  tMCBoa 
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l^i»iiew  thai  one  6(  Ritter's  charging  pUei  i^ight  be  construcced 
n^th 'commoci  charcoal.  '     ' 

A  pileof  120  diiks  of  common  charcoal,  sep  irated  by  mnitdtiftsm 
charcoal^  \^as  piat  upon  the  positive  pole  of  a  i  metairtc  pile;  ahdi 
the  upper  part  erf  the  charcoal  pile  was  mad  *  to  cotniiuinicatar 
with  the  negative  pole  of  the  metallic:  in  a  a  hour's  time  th0^ 
charcoal  pile  was  separated  from  the  other,  and  was  Stronger 
than  that  described  by  Ritter.  Charcoal  surpas  fes  in  this  resped? 
even  gold  itself  t  but  the  effect  of  the  second  a  ity  pile  is  of  very* 
»h<Mt  duration,  as  the  hydroguretted  charcoal  si3'on  loses  its  hydito* 
gen,  and  becomes  of  no  use. 

'  Further  experimeuts  were  also  made  to  com  t«re  charcobl  wHSf 
metals. 

'  Charcoal  negatively  galvanized  in  an  ammoniac  al  sotution  of  gMlIi; 
became  gilt  j  it  was  also  covered  with  a  coatin  g  cff  pure  cOppee 
by  beifig  gialvanieed  in  an  ammoniacal  solution  of  coppef,  or  in** 
solution  rtf  nitrate'  of  copper  j  and  with  fine  st  Wer  in  an  atnittd*^ 
luacal  solution  of  silver,  or  a  solution  of  nitrate  o  f  silver.  Slmiltf 
efeas  were  produced  in  several  other  melallic  sdl   utioAs.  - 

The  action  of  the  pile  is  not  necessary  for  the*  -  precipitations  f 
for  if  oxidized  charcoal  in  Contact  with  a  plate  of  zinc  is  hdd  fot 
a  few  minutes  in  metallic  solutions,  the  charcoal  bi  cornea  co»se«ed 
with  the  metals. 

The  Count  of  MorozsSo  advanced  that  charcoal '  decompose* 
water  at  the  ordinary  temperatures  of  the  atmospheh  *  by  the  hrfpr 
of.  lifirht ',  but  the  gas  thus  disengaged  is  only  the  ahf .  contained  'm 
the  charcoal^  and  In  the  water  itself. 


On  the  Aciion  rf  vegetable  Adds  mi  AJk^U  ifoth  ti-  ithdUt  W 
with  the  Intermedium  of  the  mineral  Addi.  BffMn  i  Chenaa©* 
'^Memoires  ctArcueil,  Tom.  ii.  19Q9. 

ScHBBLB  was  the  first  chemist  who  studied  (his  sub  iect,  ati4 
liD  how  no  one  has  resumed  it :  he  discovered  that  ace  tic  eth<T 
and  oil  of  benzoin  might  be  formed  by  distilling  the  ac  etic  and 
.  bens^ic  acids  respectively  with  alkohol  mixed  with  one  '  of  <he 
imnoral  acids  ^  but  his  attempts  to  unite  these  two  acidsi  directly 
with  alkohol  were  as  unsuccessful  as  his  endeavom*s  to  foi  *ni  com- 
bmations  of  the  other  vegetable  acids  with  alkohdU  by  t  nean«  of 
an  intermedium. 

Mr.  Thienard  having  considered  Scheele's  reseai 'chesj .  judger 
.them,  from  their  inferences,  to  be  incomplete,  a.  tid  \  -herefore 
thought  it  necessary  to  repeat  them. 

Following  the  example  of  Scheele>  he  divlcfes  liis  i  %«^noir  lotd 
two  parts :  the  first  treats  of  the  action  of  pure  vegt.  «a^^e  acida 
on  allcdhol;  the  second  of  the  action  of  the  sameaci.  ^  assisted- 
bya  mineral  acid.  ' 
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Of  all.the  vegetable  acids  soluble  ia  alkobol  he  found  acetic  ta- 
h6  the  only  one  altered  by  repeated  distillations  with  it ;  this  by  a 
i»w  operations  completely  disappeared,  and  afforded  a  true  ether. 

But  he  ascertained  when  «  portion  of  mineral  acid  is  added  to 
some  of  the  vegetable  acids^  and  distilled  with  alkohol,  that  new 
and  singular  produ4:ts  are  formed. 

£xp.  1.  Four  hundred  and  sixty- three  grains  (30  grammes)  of 
benzoic  acid  dissolred  in  Q26  gr.  (6o grms.)  of  alkohol  were  dis- 
tilled with  231  grs.  (15  grms*)  of  concentrated  muriatic  acid  in  a 
glass  retort,  connected  with  an  appropriate  apparatus ;  the  distil- 
lation was  stopped  when  nearly  two  thirds  over  5  the  last  portions 
diitiUed  contained  a  substance  that,  purified  from  benzoic  and 
mtiriatic  acid  by  warm  water,  was  of  a  yellowish  colour,  rather 
heavier  than  water,  pungent,  fusible  at  a  temperature  from  25® 
to  30^,  volatile  at  a  bout  80%  acid,  oily,  almost  insoluble  in  cold 
vater,  rather  less  -Insoluble  in  boiling  water,  soluble  in  alkohol, 
from  which  water  precipitates  it  -,  when  freed  from  an  excess  of 
acid  by  po^sh,  it  is  white,  odorous,  and  liquid ;  it  is  decomposed 
by  long  agitation  'with  potash  into  alkohol  and  benzoic  acid }  and 
though  it  containr.  no  sensible  quantity  of  muriatic  acid,  yet  with* 
#ut  the  aid  of  th^'is  acid  it  cannot  be  procured. 

Exp.  2.  By  di/itilling  a  mixture  of  463  gr.  (30grms.)  of  oxalic  . 
acid,  656  gr.  (J36  grms.)  of  alkohol,  and  154  gr.  (10  grms.)  of 
itrong  sulphuiic  acid,  till  sulphuric  ether  began  to  be  formed,  a 
brownbh  liquor  of  great  acidity  was  obtained,  that  deposited  on 
Cooling  Only  Crystals  of  oxalic  acid$  water  separated  from  it  a 
substance  siadlar  to  the  oil  of  benzoin. 

Analogous  products  werfe  obtained  by  treating  the  citric  and 
malic  acids  in  a  manner  similar  to  the  preceding.  They  differ 
from  each  gther  principally  in  their  taste:  the  one  from  oxalic 
acid  has  a  sFight  astringent  taste ;  the  one  from  citric  acid  an  acerb 
taste ;  the  t^ste  of  the  other  is  unknown.  The  first  alone  is  vola- 
tile 5  rathet;  more  so  than  water.  They  are  separated  by  distilla* 
tioa  with  -caustic  potash  into  alkohol  and  their  respective  acids. 
-Sulphuric  racid  acts  in  the  formation  of  these  compounds  the  same 
part  as  thi3  muriatic  does  in  that  of  the  oil  of  benzoin.  A  com- 
pound of  a  peculiar  nature  was  formed  by  distilling  gallic  acid 
with  alkqhol  and  sulphuric  acid.  ' 

Alkoh«l  and  sulphuric  acid  mixed  with  tartaric  acid  in  the  sama 
proportioias  as  before  with  the  oxalic,  and  distilled  till  ether  ap- 
peared, yielded  a  thick  syrupy  substance,  from  which  nothing  pe- 
culiar conld  be.  separated,  as  in  the  preceding  instances,  by  water. 
It  has  a  brownish  colour,  and  is  slightly  bitter ;  it  is  very,  nauseous, 
inodorous,  free  from  acidity;  largely  soluble  both  in  water  andal-. 
kohol  5  it  do  es  not  precipitate  muriate  of  lime,  but  abundantl/ 
muriate  of  'fcaiytes  j  during  calcination  it  emits  a  strong  smell  of  • 
garlic,  and  leaves  only  a  carbonaceous  residue,  containing  much 
sulphate  of  potash.    It  is  found  similar  to  the  preceding  bodies  ia 
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i$6mposlfidn»    Its  syrupy  state,  and  the  property  it  has  of  render- 

i^  ^olphafe  of  potash  soluble  in  alkohol,  are  its  most  peculiar 

rhar^eters. 

■   Iii  the  following  experiments  alkohol  of  the  specific  gravity  of 

«80O  \ras  Msed,  and  acetic  acid  that  crystallized  at  O. 

•    1st  Exp.     Some  grains  of  acetic  ether  were  formed  by  distilling 

\?ith  a  strong  heat  a  mixture  of  463  gr.  (30  grms,;  of  alkohol 

anfd  30S  gr.  (20  grms.)  of  acetic  acid. 

2Dd  Exp.  The  last  experiment  repeated,  with  the  addition  of 
^7  gr*  (A  grcos.)  of  concentrated  sulphuric  acid,  afforded  with  sin- 
gular facility,  and  almost  without  any  lieat,  61/  gr.  (40  grms.)  of 
acetic  ether.  This  is  an  excellent  process  for  the  manutactory  of 
ether,  and  far  superior  to  the  one  in  use.  The  purification  is 
easily  effected  by  decanting  the  liquor  after  being  digested  with  a 
little  potash. 

An'  excellent  ether  may  also  be  economically  made  by  distilling 
to  dryness  3  parts  of  acetate  of  potash,  3  of  concentrated  alkohol>  . 
and  2  of  concentrated  sulphuric  acid,  and  by  redistilling  the  dry 
mas*  with  one  fifth  its  weight  of  the  most  concentrated  sulphuric 
acid.  The  quantity  of  ether  produced  is  equal  to  the  alkphol  em- 
ployed. The  other  acetate^  may  be  used,  but  the  proportions  of 
alkohol  and  sulphuric  acid  must  then  be  varied. 

More  both  of  the  nitric  and  muriatic  acids  are  required  than  of 
the  sulphuric,  to  aid  the  conversion  of  equal  quantities  of  alkohol 
into  acetic  ether.  Phosphorus,  arsenic,  and  oxalic  acids  assist  the 
formation  of  this  ether  5  but  the  same  effect  is  not  produced  by 
sulphurous  acid  gas,  or  by  the  tartaric  and  phosphoric  acids. 

From  these  facts  Mr.  Thenard  concludes  that  the  efficacy  of 
the  auxiliary  acids  is  proportionable  to  the  power  each  has  of 
4M)ndensing  alkohol.  Hence  strong  sulphuric  acid,  which  pos- 
sesses this  property  in  an  eminent  degree,  is  used  witli  greater 
success  than  any  other  5  but  when  diluted  with  water,  it  at  the 
same  time  loses  its  power  of  condensing  Alkohol  and  of  aiding  the 
foimation  of  acetic  ether. 

The  following  principle  expresses  in  a  general  manner  the  re- 
sults of  the  preceding  experiments. 

Nqpe  of  the  pure  vegetable  acids  except  the  acetic  can  form 
direct  chemical  combinations  with  alkohol  5  but  assisted  by  miuerai 
acids  capable  of  condensing  alkohol,  they  unite  with  it,  and  the 
mineral  acid  is  excluded  from  the  compound. 

Mr.  Thenard  conceives  that  this  principle  may  include  aniras^l 
acids,  and  probably  extends  itself  to  the  mineral  ones  i  he  thinks 
that  by  its  application  means  may  be  found  of  uniting  not  only 
these  acids  with  alkohol,  but  even  all  animal  and  vegetable  sub^ 
stances  with  concentrated  acids.  The  inquiry  is,  according  to 
bim,  a  field  fertile  in  results,  and  abounding  in  new  sources  iox  \im-^ 
^combination  of  matter. 


Ko.  20^— .yoL.  T.  n  a 
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Observations. -^The  new  facts  relative  to  the  fcopgJbiniltipo^^ 
the  oxalic,  citric,  and  malic  adds  with  alkobol,  CQpstkot^  di^ 
principal  merits  of  this  paper.  Some  things  we  find  brought  fiar- 
ward  as  the  disco veries  of  the  authcnr  wh'teh  were  well  kiwwn  be* 
fore.  Of  this  description  is  the  iiwthod  of  fbroEiing  acetie  ether 
witbont  the  assistance  of  a  mineral  acid;  onr  readers  ^ill  find  in 
Aikin*s  Chemical  Dictionary,  tinder  the  article  Etber^  that  the 
honour  of  the  first  discovery  of  this  method  belongs  to  the  Cooat 
de  Lauraguais,  and  that  Pelletier  procured  by  frequent  dtstillfltiona 
of  equal  parts  of  acetic  acid  and  alkohol  haH*  as  much .  ether  ttt 
there  was  alltohol  employed.  It  is  not  correct  thai  Scheele  is  the 
only  chemist  who  has  applied  himself  to  this  subject ;  it  will  be 
seen  by  referring  to  the  same  book,  tiiati  besides  the  natties  of  the 
two  inquirers  just  mentioned,  that  of  Berginann  deserve  to  ba 
noticed. 

Mr.  Thenard  has  presented  this  order  of  cofApounds  in  -a  new 
point  of  view ;  and  reasoning  on  well-grounded  anal^g^,  considers 
them  as  only  a  part  of  a  series  of  similar  bodies*  that  alkohoi  OMjr 
form  with  ^i  the  acids  when  placed  in  peculiar  <tircuimtaoces« 

The  new  facts  in  this  paper,  when  farther  investigated,  will 
probably  lead  to  the  true  theory  of  the  fovmation  of  ethersi 
which,  notwithstanding  the  elucidations' advauced  by  QCiflnycetd- 
brated  chemists,  still  remains  very  obscure. 


On  the  Combination  of  Acids  with  animal  andveg€talh  Substances, 
By  jlfr.  Thenard. — Memoires  £ Arcudl,  Toffi,\\.  I8O9. 

Mr.  Thenaitl*8  former  inquiries  naturally  led.  to  the  questioliy 
>xrhether  the  property  of  combining  with,  and  neutralising  acklty ' 
does  not  b^ong  to  all  vegetable  and  animal  sobstaoces.    Analogy 
answers  it  in  the  affirmative.    To  resoive  it,  the  following  experi* 
ments  were  made : 

Alkohol  and  oxymuriatic  gas  were  reciprocally  decomposed  by 
passing  the  latter  through  the  former.  The  products  were  larg!e 
quantities  of  water,  of  an  oily  matter,  and  of  rouriatie  acidj  with 
fntnute  portions  of  carbonic  acid,  and  of  a  carbonaoeoua  naatter. 
The  otly  matter  alone  was  subjected  to  experiment. 

Purified  by  water  and  potash  it  does  not  redden  paper  of  iomn^ 
sol;  its  colour  is  white  ;  itg  taste  cooling,  Uke  that  of  mint;  ate 
smell  is  peculiar,  but  not  ethereal ;  its  weight  and  volatility  are 
greater  than  those  of  water  1  it  is  very  soluble  in  alkohol,  but  no^ 
in  water ;  it  is  decomposed  by  distillation  with  nitric  acid,  but  the 
products  vary  according  to  the  strength  of  the  acid :  if  weak, 
'much  muriatic  acid  is  produced,  and  little  oxymuriatie:  if  stroDg* 
the  contrary.  I4s  decomposition  is  effected  too  by  passing  it  through 
a  red-hot  iron  tube.  But  its  decomposition  by  alkalies  is  very  dif- 
ficult.   Hence  it  appears  that  the  basis  of  this  compound  has  a 
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gfeal^MMkiif'IbF  aeiiis,  en  which  it  acts  tht  sameneatxansixigiMrr 
as  the  alkalies.    Mr.  Tbenard  cpnceives  that  it  coataiBs  mach 

Amoe^  vegetate  lubstances  sotne  (^  the  esientlal  oik  possess 
in  the  most  eminent  degree  the  property  of  combiaing  with 
acids.  0«t  of  turpentino  abtortis  nearly  one  third  its. weight  of 
muriatic  acid  gas^  and  i»  converted  into  a  crystalline  substance^ 
Kend  discovered  it;  TromsdorfF  and  some  Puench  inquirei;* 
itudted  its  nature;  Gehlen  is  the  last- who  has  examined  it.  All 
the^  diecnists/ except  Gehlen,  judging  ^om  its  appearances^ 
consider  it  an  aFtificial  camphor^  differing  from  the  oil  in  compo» 
fritlon  by  a  loss  of  hydrogen  and  oxygen  in  the  proportions  to 
tnalie  ^fnker,  and  also  by  a  loss  of  a  little  carbon. 
*•  Qefaleny'oi}  the  contrary,  reasoning  from  the  facts,  supposes 
^bat  the  essential  oil  is  decomposed,  that  the  principal  part  of  its 
Iqi^ogen  combines  with  a  small  portion  of  carbon,  and  with  a 
certain  quanflty  of  muriatic  acid  to  eonstitute  ^he  camphoric  con- 
cretion, whiisl  the  other  principles  of  the  oil  unite  themselves 
with  the  thuriatic  acid  renuuning,  to,  form  a  blacki^-brown 
liquid. 

-    Mr.  Tlienard  found  that  1544  gr.  (100  grms.)  of  the  purified 
essence  of  turpentine,  placed  in  a  cooling  mixture,  absorbed  463 .2 
gr.  (3d  gnns.5  of  muriatic  acid  gas ;  the  product  was  a  soft  crys- 
talline mas0>  tlia%  by  filtration  £»r  three  days  separated  into  two 
parts  5  a  liquid  containing  numerous  crystals,  weighing  308.6  gp« 
(20  grms.)  and  l69a.4  gr.  (110  grms.)  of  a  white  substance 
crystalline,  granular,  and  volatile,  smelling  sensibly  of  camphor ; 
by  exposure  to  air  it  lost  tlie  power  of  reddening  tumesol  paper, 
imd  wann  alkaline  leys  with  difficulty  abstracted  any  more  acid. 
'It  afibrded,  when  decomposed  by  strong  nitric  acid,  much  oxymu- 
rtatic  acid ;  and  when  by  diluted,  much  muriatic  acid. 
•  The  liquid  from  the  crystalline  mass  was  white,  and  emitted 
artsid  fumes,  but  by  exposure  to  the  air  it  ceased  to  produce  this 
-^fibct,  and  lost  its  acidity  j  it  crystallized  at  a  temperature  below 
*zero,  and  contained  much  muriatic  acid  in  intimate  union. 
•     Mr.  Th^nard  objects  to  the  theory  of  Gehlen  on  the  formation 
-c^his  compound :  he  condudes  thiat  the  essential  oil  is  ^not  de- 
composed by  muriatic  acid,  but  that  the  two  bodies  are  combined 
^tog^her  in  certain  proportions  that  form  the  concrete  camphor : 
his  reason  is,  the  evident  analogy  between  oil  of  turpentine  and 
idkobol,  the  principles  of  which  unite  themselves  to  the  same 
acid  without  offending  more  different  products. 

Mr.  T.  coi^ectures  that  the  camphor  extracted  from  the  essen« 
^^aloil  of  plants  is  jR>rmed  by  the  union  of  the  essential  oil  with 
a»SK»d>  and- thai  the  camphor  of  comm^ce  is  a  compound  of  an 
essential  oil  and  vegetable  acid. 

ISx.Ti.  formed  combinations  of  the  essence  of  lemon  and  la- 
ta r  2 
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vender  with  moriat.c  acid.    The  first  was  brown  «adciM»te/ 
the  latter  acid,  blackish,  and  liquid- 

The  property  of  combining  with  acids  does  not  solely  belcmg 
to  the  essential  oils ;  many  of*  the  iat  oils  possiQss  it,  ank  affiord 
with  acids  species  of  soap. 

Tannin  is  a  vegetable  substance  that  combines  with  teids  i  it  is 
precipitated  by  sulphuric  acid  from  its  solution  ip  w^tpr^  and  the 
precipitate  formed  is  a  compound  of  sulphuric  acid  a^qd  tannin. 
Jn  the.  nut-gall  the  gallic  acid  is  retained  by  a  true  affinity  that 
water  cannot  overcome;  for,  however  often  the  nut-gall  is 
washed,  it  will  retain  the  power  of  reddening  turne^l  p^per.  Aa 
the  quantity  of  gallic  acid  afforded  by  spontaneous  decoippositioo 
far  exceeds  the  free  acid,  it  is  natural  to  conclude  (h^t  thu)  excess 
is  neutralized  by  the  tannin.  The  increased  acidity  >  in  the  ^u* 
tion,  as  the  decomposition  proceeds,  might  lead  to  the  beliefi  w^re 
Jthere  not  many  reasons  to  the  contrary,  that  tannin  is  tr^iasformed 
Into  gallic  acid.  First :  it  is  known  that  acetic  aoi4  is.  the  only 
one  ai£3rded  by  vegetables  during  spontaneous  decpcnpositions* 
.Second:  nut-galls  evidently  contain  gallic  acid;  as  ^e§ei' bodies 
have  an  affinity  for  each  other,  they  should  become  neutral  in 
{»art.  Analogy  favours  this  idea.  Third :  taiinin  pitDpipitated 
^om  a  solution  of  nut*galls  contains  gallic  acid ;  for  it  >produca^ 
4Deai:ly  the  same  effects  on  the  xnetallic  soUUfons.  as  gallat  .<uf 
{K)ta5h.  Thus  it  gives  red  precipitate  with  solutions  of  par-oxide^ 
.of  mercury,  &c.  It  follows,  then,  chat  we  are  igncf»an|  of  the 
^ure  tannin  of  nut-galls,  and  of  the  part  taken  by  it  when  actipg 
.on  metallic  solutions. 

There  are  five  animal  substances  known  to  po&sess  the  property 
pi  combining  with  acids,  viz.  curd,  albumen,  picro^iel,  gelatiq, 
and  urea.  Coagulated  milk  is  curd  united  to  an  acid,  bi|t  the  af- 
finity of  the  two.  bodies  is  so  weak,-  that  they  may  be  separated  by 
a  large  quantity  of  water.  The  union  of  albumen  with  acids  is 
much  more  perfect,  but  the  nature  of  the  compound  varies^ac*' 
icording  to  the  strength  oi  the  acid.  The  concentrated  acids  pro<i 
duce  on  it  the  same  effect  as  boiling  water,  and  render  it  in* 
iSoluble  in  diluted  ammonia.  Acids  much  diluted  precipitate  it, 
but  it  redissolves  when  deprived  of  the  acid,  both  in  water  Aid 
weak  ammonia. 

Picron^el  readily  combines  with  acids,  forming. precipitfites  that 
redissolve  when  the  acids  are  neutralized. 

.Urea,  according  to  MM.  Fourcroy  and  Vauquelin,  is  precipi- 
tated from  water  by  nitric  acid  alone  y  but  probably  other  aci4s 
.  may  combiae  with  it,  and  form  soluble  products^  These  com- 
pounds can  never  be  mat'e  except  (he  temperature  is  abcwe  40  or 
,50^  :  the  operatipn  is  attended  with  the  extrication,  o^  qurbonic 
acid  gas,  and  the  production  of  much  ammonia.  , 

Gelatin  unites  principally  with  oxymuriatic  acid  gas*  By  pass- 
pg  this  ^as  through  a  solution  gf  gelatin  a  slight  action  is  pey^ 
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tdved,  and  pearly  fiiaments  of  great  elasticily  and  flextbiUtjF 

gradually  subside.  Mr.  Bouillon  Lagrange  was  mistaken  in  sup* 
posing  these  filaments  to  be  oxygenated  gelatin ;  they  are  really 
compounds  of  gelatin  slightly  altered  with  the  muriatic  and  oxy« 
inuriatic  acids.  Their  striking  properties  are  insolubility  both  ia 
water  and  alkohol;  imputrescence^  slight  acidity,  spontaneous 
emission  of  oxy muriatic  acid  for  several  days^  solubility  in  alka* 
lies,  with  which  they  form  muriats. 

From  tlie  preceding  facts  it  is  very  probable  that  all  animal  and 
vegetable  substances  may  either  directly  or  indirectly  be  united  to 
acids.  Researches  which  have  these  compositions  in  view  are  of 
the  greatest  importance,  as  introducing  us  to  the  knowledge  of  a 
^ong  series  of  compounds  of  a  particular  order,  and  as  likely  to 
throw  great  light  on  animal  and  vegetable  analyses.  It  is  likely 
that  many  organic  bodies  are  of  this  kind.  Is  not  the^  nut-gall  an 
examp]e  ?  May  not  those  bodies  which  afford  acetic  acid  by  dis« 
tillation  contain  it  ready  formed  ?  May  not  amber  be  a  compound 
of,  an  oily  matter  and  succinic  acid  ?  Lastly,  may  not  both  the. 
bitter  principle  and  yellow  acid  procured  by  treating  animal  sub* 
stances  with  nitric  acid,  be  compotinds  of  a  peculiar  matter  and 
the  acid  ?  In  a  note  attached  to  the  end  of  the  volume,  Mr, 
Thenard  relates,  that  Mr.  Chevreul  has  proved  in  a  paper  read 
before  the  Institute,  April  17,  I8O9,  that  this  is  really  the  case 
vith  the  first  of  these  compoilnds,  and  that  the  nitric  acid  and 
^peculiar  matter  are  united  so  strongly  as  to  be  separated  alone  by 
destructive  distillation. 

Notice,  too,  is  here  taken  of  a  new  ether,  the  pyro-acetic,  pro- 
cured by  Mr.  Chenevix,  by  the  distillation  of  metallic  acetats 
with  muriatic  acid. 

^  Messrs.  Thenard  and  Roord  formed  a  precipitate  composed  of 
acid  and  animal  matter  by  adding  liquid  oxymuriatic  acid  to  water 
in  which  woo)  had  been  boiled. 

Messrs.  Thentird  and  Chevreul  are  of  opinion,  that  the  artifi« 
ciai  tannin  of  Hatchett,  and  the  charcoal  of  Proust  treated  with 
nitric  acid,  are  most  probably  only  compounds  of  v^etable  matter 
and  acid. 


Ohservatums, — ^This  paper  contains  many  int^esting  details,  bat 
few  original  observations.  AH  the  combinations  of  tannin  here 
noticed^  with  gcids,  have  long  been  in  the  pos^ssion  of  English 
.chemists:  Mr.  Davy  made  them  known  with  many  othera,  in- 
cluding those  with  oxides,  alkalies,  and  earths,  in  a  paper  on  tan- 
nin in  the  Philosoplijcal  Transactions,  as  early  as  1803,  where  h% 
.  Anticipates  Mr.  Tbenard's  conclusions,  that  nut-galls  contain  che- 
mical compounds  pf  gallic  9cid  2fi\d  tannin,  and  that  the  tannin  of 
nut-galls  is  not  pure. 

The  idea  of  Messrs.  Thenard  and  Chevreul,  that  the  artificial 
tannin  bf  Mr.  Hatchett  is  merely  a  compound  jof  vegetable  matT 
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klO  On  the  Action  tf  Potassium  on  Ammonia.^   By  Mr.  Davy, 

ter  and  nitric  acid,  is,  we  are  of  opinion,  hypotbetical  and 
groundless.  The  phenomena  which  are  observed  to  take  p}ace 
during  the  conversion  of  charcoal  into  tannin,  are  in  themselves 
evidences  perfectly  demonstrative  of  its  fallacy.  According  to 
Mr.  Hatchett  the  conversion  is  attended  with  a  brisk  efferves- 
cence and  emission  of  nitrous  gas.  This  certainly  mdkat^s  the 
decomposition  of  the  acid,  and  not  its  combination  with  charcoaK 
Mr.Thenard  objects  to  the  theory  of  Gehlen  on  the  formation 
of  the  artificial  camphor :  the  only  reason  he  advances  is,  the 
analogy  between  the  formations  of  ethers  and  this  substance  j  but 
to  have  rendered  this  even  plausible,  he  should  have  first  proved 
that  alkohol  itself  is  not  decomposed  during  its  conversion  into 
ether ;  till  this  is  done  we  must  confess  that  Gehlen's  explanation 
seems  to  accord  with  the  phenomena  much  better  than  Mr.  The^ 
nard*8. 


The  Bakenan  Lecture, -^^An  Account  of  some  new  analytical  Be* 
searches  on  the  Nature  of  certain  Bodies,  particularly  the  Alkar 
dies.  Phosphorus,  Sulphur,  carbonaceous  Mailer,  and  the  Adii 
hitherto  undecompounded ;  with  some  general  Ohservations  on 
€hemical  Theory.  By  Humphry  Davy,  Esg.  Sec,  R,  S*  F*  it  & 
JSi  andM.  R.LA.~PhiL  Trans.  Part  L  1809. 

The  objects  which  have  principally  engaged  Mr.  Davy's  atten** 
tion  are,  the  elements  of  ammonia ;  the  nature  of  phosphorus, 
sulphur,  charcoal,  the  diamond  3  and  the  boracic,  fluoric^  and 
muriatic  acids. 

On  the  Action  of  Potassium  on  Ammonia  $  and  en  the  Nature  of 
thes^  Bodies. 

It  was  stated  in  the  Phil.  Trans,  for  1907,  that  by  treating  pc^ 
tassium  in  ammonia,  hydrogen  and  nitrogen  were  produced,  and 
the  potassium  appeared  to  be  oxidated. 

In  a  later  communication  to  the  Phil.  Trans.-  experiments  oil 
the  amalgam  from  ammonia  are  detailed,  and  an  opinion  of  Lo9-> 
sac  and  Thenard  relative  to  the  agency  of  potassium  and  ammo* 
nia  is  controverted,  even  on  their  own  statements. 

Retorts  of  green  glass  were  first  used  in  operating  on  ammondi 
by  potassium ;  but  as  they  contained  metallic  oxides,  those  of 
plate-glass  were  substituted,  and  afterwards  the  potassium  was 
first  inclosed  in  trays  of  platina  or  iron.  The  retorts  were  ex- 
hausted by  an  excellent  air-pump,  filled  with  hydrogen  5  ex- 
hausted a  second  time,  and  then  filled  with  very  pure  ammonia* 
All  the  operations  were  performed  out  of  the  contact  of  ereiy 
body  that  might  interfere  with  the  results.  The  potassium  prin- 
cipally used  was  obtained  by  the  method  of  Lussac  a|i41^cB^^s 
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vfluek  digen  but  Iktle  from  tbat  produce^  by  electricity^  arid  is 
much  less  expensive. 

Pocaasium  introduced  iolo  a  retort  dontaining  ammoma  is  soon 
covered  wkh  a  cmst  of  potosh>  there  is  a  slight  diminution  <»f  gai» 
md  a  little  hydrogeo  is  produced.  By  the  heat  of  a  spirit-kaap 
A»  potassium  parses  through  shades  of  blue  and  green,  and  is  at 
last  enttfely^ooavQrtj^d  into  $  dark  olive  substance.  In  this  procesn 
ammonia  disappears  and  hydrogen  is  produced,  as  is  stated  by 
hms^c  widThonard.  The  quantity  of  amnoonia  absorbed  seems 
lo  depend  on  the  me^ture  it  contains.  Thus  when  the  gas  was 
saturated  with  water,  8|  gr.  of  potpsstum  occasioned  a  loss  of 
^niy  12|  cubical  inches^  but  there  were  l6  cub.  in.  when  the  gat 
had  been  exposed  for  two  days  to  ignited  potash. 

The  i]uantity  of  indami1>able  gas  generated  seems  to  be  umform 
in  aU  cases  wh«i.e^ual  quantities  of  metal  are  used,  and  to  be 
rather  less  than  is  produced  by  the  action  of  potassium  on  water. 

The  f^operties  of  the  substance  produced  by  the  action  of  po* 
taasittm  o»  ammonia  are  thus  described. 

It  is  crystallized  in  irregular  facets,  and  in  colour  ftud  lustre  Is 
Hot  UuUke  the.  proC-oxide  of  iron  -,  it  is  opaque  when  ii!i  largo 
feaassesi,  but  semiHraosparent  when  in  thin  films,  and  appears  of 
IS  brigjM. brown  colour. 

It  fuses  just  above  212°,  and  if  the  heat  is  much  increased  it 
evolves  gas. '  It  sttiks  rapidly  in  oil  of  sassafras.  It  is  a  non-con- 
<l«ietor  of  electricity.  When  melted  in  oxygen  gas  it  bums 
Vividly,  oxygen  is  absorbed,  nitrogen  emitted,  and  potash 
.which  Sicems  to  contain  water  is  forn^.  Water  acts  on  it  with 
energy,  and  often  produces  inflammatiob,  ammonia  is  absorbed, 
il^drDgen  evolved,  and  the  substanee  disappears  with  a  hissing 
aotse.' 

Almost  all  the  ponderable  .matter  of  the  amnaonia  that  disap^ 
pears  exists  ia  the  olive  substance.  In  an  experiment  when  tho 
4immonia  was  very  dry,  6  gr.  of  {(otassiura  had  gained  more  thaa 
2  gr.  by  the  process : — greater  precision  was  prevented  by  the 
tapidity  with  which  it  absorbs  moisture. 

In  an  experiment  when  8  grains  of  potassium  had  absorbed  l6 
cub.  in.  of  ammonia  in  a  retort,  the  olive  substance  gave  off  i2f 
cub.  in.  of  gas  *,  when  heated  nearly  to  redness,  and  of  this  J  of 
a  cub.  in.  was  ammonia,  and  the  residuum,  when  mixed  with 
oxygen,  in  the  proportion  of  &{  to  6,  and  fired  by  the  electric 
^park,  diminished  to  5|. 

Numerous  experiments  have  been  made  by  heating  the  olive 
substance  inclosed  in  metallic  trays,  in  polished  iron  and  f^tiua 
tubes,  and  the  results  have  always  been  'analogous,  with  such 

♦  The  average  of  six  experiments  made  in  a  tube  of  iron  is  2.4  of  inflam- 
mable  gas  to  i.  of  aoinflammabk.  The  average  of  three  foade  in  pttn  gUiM 
retorts  is  2.3  to  i. 
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•light  iKfferenoes/  as  might  triiefrom  tfemperfttufe  and  other  acet* 
dental  circumstances.  : 

.  In  all  cases  the  results  have  been  very  dtflferent  from  those  of 
Latsac  and  Tbenard,  who>  in  conset^uence  of  the  presence  <X 
xnoistare,  obtained  more  ammonia  and  less  of  the  mixed  gases; 
Could  an  exact  quantity  of  moisiture  be  added>  there  is  reasoil 
to  believe  that  the  ammonia  generated  would  exactly  equal  the 
tqaantity  which  had  hrst  disappeared. 

The  olive  substance,  after  being  heated  to  a  dull  red>  "vt^as 
examined  under  naphtha^  as  it  is  instantly  destrc^ed  by  exposuiP6 
to  air.  Its  colour  is  black,  and  its  lustre  scarcely  inferior  to  plum<* 
bago.  It  is  opaque,  Very  brittle^  gives  a  deep  gray  powder,  aiid  ift 
a  conductor  oi  electricity. 

When  raised  to  a  low  red  heat,  it  does  not  fuse,  but  blackens 
plate-glass,  and  a  gray  sublimate  rises^  which  produces  the  same 
effect  on  glass.  -     ^ 

By  exposure  to  air  it  usually  taken  fire^  and  burm  widi  a  deep 
red  light.  With  water  it  heats,  ctfervesces  violently,  evolves  am« 
nionia  and  hydrogen,  and  potash  remains. 

It  has  no  action  on  mercury.  By  heat  it  coml^nes  with  sul^ 
phur  and  phosphorus  ;  the  compounds  are  vtrj  inflammable,  and 
by  water  emit  ammonia,  sulphuretted  hydrogen^  and  phosphuretted 
hydrogen. 

This  peculiar  substance,  oti  the  antiphlogistic  theory,  ought  t6 
be  composed  of  potassium,  a  little  oxygen  and  nitrc^en,  or  of  a 
suboxide  of  potassium  and  nitrogen  i  for  the  hydrogen  disengaged 
in  the  operations  nearly  equalled  the  whole  -quantity  contained  In 
the  ammonia  employed. 

Many  experiments  were  made  to  ascertain  the  quantity  of  am- 
monia generated  by  the  action  of  moisture  on  the  olive  substance 
procuroi  in  the  usual  way  from  quantities  of  6  grains  each  of 
potassium.  In  one  case  4^  cub.  in.  were  obtained  j  in  others^ 
when  a  small  excess  of  water  was  suspected,  not  so  moch  ammo- 
nia was  produced. 

The  quantity  of  oxygen  absorbed,  and  of  nitrogen  produced, 
were  ascertained  by  filling  vessels  containing  the  olive  substanc€» 
with  oxygen  gas,  over  mercury.  It  often  inflamed  spontaneously^ 
and  always  burnt  at  a  low  heat.  In  one  of  the  most  accurate  of 
the  experiments,  2\  cub.  in.  of  oxygen  were  absorbed,  and  only 
1^  cub.  in.  of  nitrogen  evolved.  But  a  similar  portion  of  olive 
substance  would  have  furnished  a  quantity  of  ammonia  by  water, 
which,  if  decomposed  by  electricity,  would  hiave  produced  at  least 
2j(  cub.  in.  of  nitrogen.  ^ 

When  oxygen  was  gradually  supplied  to  the  olive  substance, 
by  heating  it  in  vacuo  with  the  oxides  of  lead  and  mercury^  in  no 
case  did  the  nitrogen  exceed  1|  cub.  in. 
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*  HeivtlMii  is  an  evident  kes  of  nitiiogeD :  haAk  esterod  iato<^|F 
iifiw  carobmations  ? 

*  With  amew  to  enlighleii  tke  inqnky,  Ao'expenaieat  was  made 
^Ith  great  |»mcaatioQ  on  a  portion  of  th«  o^ive  substance  kq  a  tobe 
of  pUtlna :  m  this  case  tbe  utmost  heat  of  a  portable  fdlrge  waf 
apftied.  .Thene  were,  making  the  proper  correclious,  3|  cvh^  in; 
of  gas^obtiaiaed.  Twelve  meaanres  of  it,  and  6  of  oxygen,  wena 
detonated,  and  the  residual  gas  was  8^,  and  contained  oxygen. 
This  experiment  was  repeated  on  different  .quantities  with  similar 
«es»Hs>. 

In  the  lower  part  of  the  platina  tube  thefie  was  found  potash  apt 
parentlyipnre,  and  eai  the  upper  party  some  potassium :  water  oc- 
casion^ a  violent  inflammation^  but  ^re  no  smell,  of  ammonia*  « 

From  the  extraordinary  nature  o£  this  experiment,  some  source 
of  enriMr  was  imi^tned.  Nitrogen  oniy  was  expecsted,  but  a  gas 
was  obtained  which  (Sminished  nuich  more  by  detonation  \rith 
oxygen  thaA  that  £pom  ammonia  docomposed  by  electricity.     . . 

Similar  experimesits  conducted  with  equal  cax^  were  made  with 
iron  tubes,  and  the  results  were  perfectly  analogous.  In  one  case 
2|.oub.^in^  of  hydrogen  were  generated iby  the  action  of  water  on 
the  revived  potassium  indicating  at  least  2|  gi».  of  metal. 

By  Mr.  Davy's  calculations,  if  the  analysis  of.  ammonia  by 
ekctricsty  approaches  to  accuracy,  in  the  processes  detailed*  ther^ 
IS  a  Gonsidembte  loss  of  nitn^en,  and  a  irqdactimi  of  oxygen  an^ 
inflammable  gas.  And  there  is  an  apparent  generatioo  of  nir 
tnogen  in  the  experiment  of  the  action  oi  water  on  die  resi- 
duum. 

AJlowmg  the  data  to  be  correct,  the  decomposition  and  com- 
position of  nitrogen  seem  evident.  Oxygen  appears  to  be  one 
of  its  elements,  and  a  gas,  possessing  the  properties  of  iiydrogen, 
the  other.  But  is  it  a  new  species  of  inflammable  gas  .^  or  has  ni- 
irogen  a  anotallic  basis  which  alloys  with  iron  or  platina?  oris 
water  the  ponderable  matter  of  nitrogen,  hydrogen,  and  oxygen? 
iDX  is  nitr<^eh  a  compound  of  hydrogen  witii  a  larger  proportii^)  of 
oxygen  than  exists  in  water  ?  Of  these  important  questions  thie 
into  flrsl^  firom  the  results,  seem  least  probable. 

.        Analytical  Experiments  on  Sulphur. 

The  experiments  of  Ciayiield  and  of  fiecthollet,  jun.  seemed  to 
shew  that  sulphur  in  its  copo^non  form  contained  hydrogen  :  its 
4>on*Qonductiog  p^w^r  was  opposed  /to  tlie  developement  of  its  ele- 
ments bjy  V((^aic  eleetrieity  ;  yet  the  intense  heat  produced  hy  ti^e 
.  battery  qpaght  <)ccasiQn  som^  changes  *ui  it. 

Som^  experiment*  wew  madeou  this  idea  ia  1807.  A  curved 
» glass  ti:^#,  }fti^  aplaltna  w4re  bermeticaUy  sealed  in  it,  was  filled 
with  sulphur,  melted  hy  a.«pirit  lamp,  and  acted  on  by  a  battery 
^  AC)!Q,.^4fch  p^ea ;  ^bnUiiiiani  apurhs  wore  produced,  and  a  Jlttle 

wo.  20. — vox.  V.  s  s 
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3 14     AnaJyiicwl  Expermmts  an  Suipkur.    By  Mr.  Dmnf. 

sulpfaoretted  hydrogen  was  ev«d^«d.  Bui  tJiis  experiiDCBt  was  not 
conclusive^  as  t)r.  Tliomson  has  sh^wn  that  sulphur  in  certain  foTms 
msLj  contain  water.  It  was  now  repeated  with  SictliaD  sulphur 
sublimed  in  a  retort  filled  with  nitrogen,  and  kept  hot  until  it  was* 
used.  A  battery  of  500^  highly  charged^  was  employed.  The  ac- 
tion was  most  intense,  and  the  light  Tery  brilliant,  and  after  some 
time,  a  quantity  of  sulphuretted  hydrogen  was  generated;  and  the 
sulphur,  from  a  pure  yellow,  became  of  a  deep  red  brown  tint,  and 
reddened  litmus  paper. 

Other  experiments  seemed  to  shew  that  there  was  no  limit  to 
the  production  of  tins  gas. 

The  experiments  on  the  union  of  sulphur  and  potassium  prove 
the  eatrgj  with  which  they  combine.  Sulphuretted  hydrogen  is 
produced  with  intense  heat  and  light  ' 

There  is  a  strong  analogy  between  resinons  and  oily  substances 
tfnd  sulphur.  But  those  bodies  consist  of  a  little  hydrogen  and 
oxygen  with  a  large  proportion  of  carbonaceous  basis.  The. 
existence  of  hydrogen  in  sulphur  is  folly  proved. 

The  change  produced  by  electrized  sulphur  on  litmus  paper 
might  be  referred  to  the  sulphuretted  hydrogen  formed }  but  even 
this  gas  is  an  evid^ice  that  sulphur  contains  oxygen. 

In  former  experiments,  when  small  globules  of  potassium  were 
heated  in  large  quantities  of  sulphuretted  hydrogen,  sulphuret  of 
potash  was.  produced ;  but  as  water  might  have  been  present,  no 
conclusion  was  formed. 

When  these  experiments  were  repeated  with  larger  quantities 
of  potassium,  the  effects  indicated  the  presence  of  oxygen  j  white 
fumes  appeared,  the  potassium  inflamed,  and  burnt  with  great 
brilliancy ;  the  residual  gas  was.principally  hydrogen,  with  a  little 
sulphur  in  solution.  The  solid  matter,  by  the  action  of  diluted 
muriatic  acid,  produced  sulphuretted  hydrogen,  but  in  less  quan^ 
tity  than  would  have  been  generated,  had  the  potassium  merely 
combined  with  combustible  matter. 

Now  if  sulphuretted  hydrogen  contains  oxygen,  its  existence 
must  also  be  allowed  in  sulphur  $  and  the  intense  action  of  ^l^ur 
t)n  potassium  and  sodium  may  be  referred,  not  only  to  the  affinity 
of  these  metals  for  its  basis,  but  also  for  its  oxygen. 

These  opinions  appeared  to  be  confirmed  by  the  results  obtained 
by  heating  potassium  and  sulphur  in  hydrogen.  In  casen  when 
the  quantity  of  sulphur  was  smallest,  to  a  given  weight  of  potas^ 
siuh),  the  greatest  quantity  of  gas  was  obtained,  and  in  no  in« 
stance  did  the  quantity  of  gas  equal  the  hydrogen^  which  the  po- 
tassium alone  would  have  generated  bf  its  action  on  water. 

From  these  facts  sulphur  m^^  be  considered  as  composed  of  a 
little  oxygen  and  hydnagen,  and  a  large  portion  of  basis  which 
produces  the  acids  of  sulphur  in  cMnbustion. 
It  is  probable  that  in  oietaUk  combinations  the -su^ur  stiH  r»^ 
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AnahfHctd  EaspmmmU  m  Pkosphwrus,    By  Mr.  DiWy.  ^15 

taios  Uf  oxygem,  and  part  of  its  hydiogao,  at  they  are  only  par- 
tially decomposed  by  heat,  and  the  sulphur  obtained  appears  to  be 
mei^  jconuxum  sulphur. 

Analytical  Experiments  on  Phospharus. 

The  experiments  on  this  body  are  similar  to  those  on  sulphtir^. 
as  they  are.  analogous  in  their  properties. 

'  Common  electrical  sparks  passed  through  phosphorus  produced 
no  permanent  gas  -,  but  when  acted  on  in  a  similar  manner  to  sul- 
phur with  a  battery  of  ^00«  phosphuretted  hydrogen -gas  wasi 
evolved^  and  the  phosphorus  became  of  a  deep  red-brown  co* 
lour. 

In  cases  when  potassium  was  heated  in  phosphuretted  bydro* 
gen  gas^  no  inflammation  occurred ;  white  fiunes  appeared,  and 
some  gas  was  absorbed  -,  what  remained  did  not  spontaneously 
ipflame,  but  held  a  little  phosphorus  in  solution.  The  phospburet 
acted  on  by  diluted  acid,  gave  phosphuretted  hydrogen. 

These  experiments  seemed  to  indicate  the  presence  of  oxygen 
in  this  gas  $  but  in  the  action  of  potassium  on  phosphorus,  the 
evidence  is  more  direct. 

In  fusing  one  grain  of  each  of  these  bodies  together,  they  com- 
bined with  intense  igmtion,  phosphuretted  hydrogen  was  eroived 
in  the  process,  and  afterwards,  by  the  action  of  diluted  acid.  When 
one  grain  of  potjissium  and  3  of  phosphorus  were  used,  much  .less 
gas  was  obtained  than  in  the  former  case,  nor  can  the  deficiency 
be  well  referred  to  any  cause,  but  the  sc^ply  of  oxygen  to  the 
potassium  from  the  phosphorus. 

On  the  States  of  the  carbonaceous  Prindple  in  Plumlago,  Charcoal^ 
and  the  Diamond, 

The  accurate  researches  of  Allen  and  Pepys  prove,  thatthes^ 
bodies  by  combustion  give  similar  (quantities  of  carbonic  acid,  and 
iabsorb  similar  quantities  of  oxygen  j  hence  they  must  principally 
consist  of  the  same  elementary  matter  -,  but  the  differences  iif. 
their  properties,  may  be  owing  not  only  to  the  arrangement  0f 
their  parts^  but  also  to  differenoos  in  4heir  chemical  nature. 

In  experiments  on  plumbago  it  was  very  intensely  ignited  by  ^ 
baitj^ry  of  5Q0  in.a  Torricellian  vacuum,  but  it  remained  unaltered, 
and  no  gas  was  evolved.  When  heated  with  potassium  tl)e 
results  were  similar  to  those  obtained  by  exposing  potassium  tn^ 
simitar  choumstanc^iu  aod  it  gav«  no.evidence  of  the  presendl  of 
oj^geo. 

.  when  charcoal  from  the  wlUowy  intensely  ignited,  was  elec^ 
trlzed  in  a  Torricellian  vacuuip,  with  every  precaution  to  avoid 
moisture^  the  results  w^i*^  very  different  froin  those  of  plumbago  ^ 
the  effect  was. far  more. brilliant,  and  g^  was  evolved  which  de- 
tonated wi^i  oxyget^^  and  produced  99rbpmC  acid.  The  char« 
•   is  2 
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3Vd    On  Ike  carlonticeoUi  Principh  In  Phtikl'dgo,    By  Mr.  Davy. 
coal  became  harder  at  the  point,  and  'rts  lustre  appix)ached  to  (hat 
of  plumbago. 

In  experiments  when  potassium  was  heated  with  chaTfc6al,'tfi6f©* 
were  no  indicatipns  of  oxygen. 

The  diamond,  from  its  nature,  could  not  be  acted  on  by  Voltaic 
dfectricity.  ^ 

When  a  diamond  is  heated  in  a  green  glaisfs  tube  witb  potassium, 
there  is  tio  intense  action,  nbr  any  gas  evolved  j  but  It  blackens 
aiid  gray  scnles  appear  id  be  detached.  Iti  experiments  of  Ihli 
ftind,  the '  results  gdve  less  hydrogfeli  than  pbtasslum  woxild  hjlv^ 
iffbrded  in  ^ttlil^  circitirtlStances. 

In  one  case,  when  the  process  was  continued  for  three  hdtifs, 
the  diatribtid  lost  -^^V.  of  a  grain  ;  and  the  black  matter  obtiih^d, 
burnt  when  boiiheetfed '  Itt  thfe  Voltaic  circuit  j  and  carbdftle  atJid 
was  ifbrtiied  by  its  combtistion  in  oxygen. 

These  results  s^em  to  sheiw  that  plumbago,  charcoal,  ani!  the 
diamond,  consist  principally  of  the  carbonacebus  element  -,  but  ih 
plumbago  it  is  combined  with  about  ^^  of  iron ;  in  charcoal,  ^th 
a  IFttle  hydrogen/ and' in  diamond,  with  a  minute  (j^antity  6t 
oxygen. 

Kxperimtnts  en  the   Beeomposiiimt  and  OompesMm  vfi^mek 
'  Acid. 

in  a  former  ^xpcrhnent  (Miil.  Trans.  180d),  this  atid  seeded 
to  be  decomposed' by  Voltaic  electricity,  and  a  dark-coldu)^ 
ittllaldimable  ^hstinte  appeared  oh  th^  negative  sUrftce.  Mattj 
attempts  have  since  been  made  to  collect  this  i\ibst^lrtje  fbf  ttca^ 
najnatioix 

When  boflacic  acid,  moi8te|ied  with  water,  was  acted  on  by  a 
power  of  500,  an  olive-brown  matter  slowlv  formed  at  the  nega- 
tive pole,  and  at  lasit  appear^ed  dlomst  black.  It  was  p^rmaircnl 
in  water,  but  soluble  with  ftlfervesbence  ih  warm  nitrotis  HtM. 
When  heited  to  redness  otl  blatina,  it  burnt  slowly,  tifid  ehiltti^ 
white  fbmes,  whicli  slightly  tinged  litttitlsiJap^,  andieft  dtbcik 
itoass,  which,  When  eAam?h^d  by  a  gl^'ssL  s^e'emed  vttteous,  aiid  evi- 
dently contiiliied  a  flx^d  acid.  Yhese  racjs  a^e^xied  to  pro^r6,lh6 
?leicortifr6feitiott  and  r^bilipo'sitlori -^of  bbracte  ^cid.  fitit  tid'*ihe 
]^culiar  Substance  ^^  H  ti:<:)n"coAdudtotr  cf(  eleCtirtcftJr,  khd  i(^ 
hxAy  ht  obtained  in  nVmUte  fitms^  it  Wa^  not 'possible  to  i±^mhii 
jtsjYdperti^  with  fcturacy.  •''•'*='  •  •  ■»  • '  • 
*'  Other  huethocis  bf  dfe'c'ohrpbsltlon  ^t1^  adbpted.  iJrtrtidte  «5l4 
was  heated  with  potasskun  in  a  gold.rabe,  bqratf  of  potSlgh  1)^ 
formed,  aiid  a  dark'^colbured  matteV,  ^Rirftoir  td  thtl  JjRxJlrfifed  by 
'electricity.  About  two  fnohtlis  ^tl^f  'thW'tSfJtperhttebt  hddb^ 
hiade,  aod  while  Mr.  Davy  \i'a3  Vist' it^lhJttlnjj.the  fcfsJuJtS;,  hfe 
was  iitfot-med  ihat  Mn  TTi^akrdMd'a^oiAp(j(s^*b6ricte^cidt)'J 
pGtasshim  in  I  tfippdrttiire*  ^      ~    ^  ^  .:i  .   ._.-^  «...  .   ^..i.. 
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,'ftwt»1amAf  hy  ymio\A  cKpetimeDU,  tbat  20gmiQB  4Sfpota«^ 
•kim  had  tbffr  iiakitmiabllity  quite  destroyed  bj  bbdut  8  grains  of 
tamiic'iiotdir 

for  «allecdiig  qcumttties  of  tke  oHve-cokmred  substance^  tobet 
^iroAj  co^r>  aadtiraM,  were  used  after  beki^  exhausted.  In 
all  cases  tli^  acid  was  deoomposed,  atid  the  f>rodtiets  were  ana«> 
hfg^iMi  Th^tabeswerectfUallj  heated  to  redaess. 
*  The  iMw sobataflce  »  separated  frem  the  compound'  by  wasli^ 
ing.  >  It  appears  as  a  pulverulent  mate  of  a  dark  olive.  It  h 
opaque,  very  fmble,  axid  does  not  scratcb.- glass,  nor  conduct 
electricity.  When  dried  only  at  100°  or  120°,  it  gives  off  mgis- 
torb  by  an  increase  of  heat  5  and  below  the  boiling  point  of  olive-oil, 
it  bums  with'  a  red  Kght,  and  sciatiHatas  like  charcoal.  It  does 
ftiet  appear  M  be  fused,  volatilised,  or  decomposed,  by  an  intense 
l!eat>  but  its  specific  gravity  is  a  little  increased. 

It  buraa  briliiantiy  and  scintillates  in  oxygen  gas  by  a  gentte 
lieat,  and  boracic  acid  ts  formed.  The  peculiar  substance  exhibits 
tome  beautiful' phenomena  in  oxytnuriatic  gas.  It  instantl|^ 
bums  with  a  brilliant  white  light,  and  a  white  film  of  boracie 
acid  t^  iformed,  and  a  black  matter  remains,  which  in  a  fresh  |>or- 
Vion  of  gas,  iofiatties  by  a  gentle  heat,  and  produces  boracic  acid. 
miif  Mamiiiable  substance  was  scarcely  altered  when  heated 
fieatijr  to  redbess  in  hydiogen  and  nitrogen.  It  rendered  strong 
«klttoiii  add  ted,  ttitrous  gas  was  produced  and  absorbed^  white  th^ 
substance  ctissolved  rapidly  by  heat,  and  the  fluid  contained  botaci'c 
«dd.  it  oidy  acted  on  strong  sulphuric  acid  by  heat,  a  slight  effern 
ttacfehce  was  occasioned,  and  a  deep  brown  solution  was  formed. 
Whid),  bypota»h,  gave  a  black  precipitate.  It  gave  muriatic  acid  by 
iHMit,  a  ^iitt  tiikt  of  green,  but  little  of  the  matter  was  dissolvea. 
It  had  no  action  on  acetic  acid;  Its  combindlrons  with  the  fixed  alka* 
#69  gai^  dark'  precipitates  by  tnuriatip  acid.  When  kept  long 
in  lu«ed*Sta^ur,  it  slowly  dissolved,  and  the  sulphtiridcquired  aa 
6T^e  tfitt  fhosphorus  had  scarcely  any  action  on  it,'  nor  did  h 
combine  with  mercery  by  heat.  These  facts  shew  that  the  com- 
«ti>dsiSbte  mtbstaiice  cbtained  fn>m  boracic  add  by  potassmm,  differs 
from  all  known  species  of  matter^  and  seems  to  be  the  same  -^ 
that  procured  from  ii  by  electricity,  aivl  the  decomposition  and 
recomposition  of  the  acid  seem  to  be  fully  established.  Ff:pvck 
^mtt,  t^iry*^  calcdationis,  which  he  regards  only  as  approximations 
to^t5curaey^bdradc  add  consists  of  X  of  the  inflammable  matter^ 
io  about  1 .8  of  03tygen. 

'  iSt.  fiavy  conteives  that  the  olive  substance  is  not  an  elemeinr 
Wy)K)dy,iaf  its  ptopetties  ute  isimilar  to  those  of  primary  coo^- 
fomds  that  contain  ox3rgen. 

Scone  expeiriments  were  made  on  the  olive  substance  wit^  po* 
lasshipi  anditon,  ifrith,  a  view  to  dtt)xygenate  it,  hut  the  results 
'Were  ^ot  decisive.    The  substance  which  alloys  with  pc^a5siui;u 
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;|I8  Afuigtieal  ifg^itks  mJlMtm  Jkid,  *  %  i6r.  Dmy, 
and  iroti^  is  oonsidered  as  the  true  b«ii8.  In  tb^  olive  tobilaace, 
the  basis  seems  to  eaist  in  union  with  a  little  oa^ygen*  and  wheo* 
dried  at  cx>mmou  temperatures^  contains  water.  In  the  bladfc 
non-conducting  matter^  produced  by  the  cooabustioQ  of  the  olive 
i^ubstance^  the  basis  is  evidently  combined  with  more<H^ygeii»  and 
when  fully  oxygenated,  is  boracic  acid. 

From  the  general  properties  of  these  oxides^  and  from  all  ana- 
logy, Mr.  Davy  regards  the  boracic  ba^  as  metallic  in  its  tiature, 
and  has  named  it  horadum. 

Analytical  Inquiries  on  fluoric  Add, 

It  was  stated  in  a  former  paper  (Phil.  Trans.  Id08),  that  potas* 
slum  burns  by  heat  in  fluoric  gas,  and  much  gas  is  absorbed. 

Numerous  experiments  have  since  been  made  to  ascertain  the 
results  with  precision.  In  one  of  the  most  decisive,  10|  grains 
df  potassium  were  heated  in  about  ig  cubic  inches  of  gas ;  there 
was  a  brilliant  inflammation,  and,  after  the  process,  14  inches 
had  disappeared,  and  about  2 J  of  hydrogen  were  evolved.  The 
bottom  of  the  retort  was  lined  with  a  dark-coloured  >substance^ 
which,  when  heated  in  air,  burnt  slowly,  and  became  a  white  sa« 
line  mass.  When  heated  in  oxygen,  it  burnt  with  dtfliculty,  an4 
oxygen  was  absorbed.  It  acted  violently  on  watery  inflammable 
gas  was  evolved,  and  some  chocolate  particles  separated^  whicb 
burnt  below  a  red  beat  in  oxygen^  and  became  white  3  oxygen 
was  absorbed,  and  acid  matter  produced. 

From  the  minute  quantities  of  this  substance  hitherto  obtained* 
Mr.  Davy  has  not  gained  decided  evidence  that  the  inflammable 
part  of  it,  is  the  pure  basis  of  the  fluoric  acid,  though  it  can  scarcely 
be  doubted  that  the  acid  is  decomposed  by  potassium^  and  xego^ 
Derated  by  its  combustion  in  oxygen. 

As  the  chocolate  substance  always  aflbrded  silexbycombustion> 
and  even  after  being  boiled  in  concentrated  fluoric  acid,  it  pro- 
bably is  a  compound  of  the  siliceous  and  fluoric  bases  .in«  a  low- 
state  of  oxygenation,  •  .     ,  . 

Other  experiments,  as  far  as  the  results  have  been  examined^ 
appear  to  corroborate  the  above  details. 

Experiments  on  muriatic  Acid, 

The  experiments  made  on  this  body  have  been  more  numerous 
than  on  any  of  the  others  which  have  been  mentioned.    When 
muriatic  acid  gas,  made  as  dry  as  possible,  is  electrized^ .  or  heated^  ' 
in  potassium,  the  results  aflbrd  no  indications  of  decomposition^  ^ 
but  lead  to  the  conclusion,  that,m  its  common  state,  it  contains  at 
least  ^  of  its  weight  of  water. 

A  number  of  experiments  were  made  to  obtain  the  acid  free 
from' water.  Mixtures  of  dry  muriate  of  lime  and  sulphate  of 
iron  5  and  dry  muriate  of  lime,  phosphoric  glass,  and  boracia 
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Etperimsnis  on  miriaik  AM,  By  Mr.  t>avy.  '  31^ 
add,  were  bealed  tp  whiteness  In  a  luted  porcelato  retort:  die 
results  proved  that  tbe  gas  could  not  be  obtained  without  mois«> 
tare. 

The  fiiniiag  muriate  of  tia^  which  contains  dry  muriatic  add* ' 
was  distilled  with  sulphur^  and  with  phosphorus^  but  without 
success.  Triple  compounds  were  obtained^  which  did  not  redden 
litmus  paper>  and  copiously  evolved  muriatic  gas  by  moisture, 
.  In  Other  cases,  mi&tures  of  corrosive  sublimate  and  sulphur ; 
and  of  corrosive  sublimate  and  phosphorus,  were  distilledj  and 
when  dried  by  a  gentle  heat,  scarcely  any  nuiriatlc  gas  wai 
evolved,  but  small  quantities  of  fluids  were  obtained  (analogous 
to  those  of  Dr.  Thomson,  and  Lussac  and  Tbenard),  which  did 
not  redden  dry  litmus  paper  5  but  by  moisture,  the  gas  was  copi- 
ously evolved.  These  compounds  are  conceived  to  contain  drj. 
muriatic  acid.  ^ 

Numerous  other  experiments  were  made,  but  no  uncombined 
acid  could  be  procured.  The  effects  of  potassium  were  tried  on 
the  singular  compounds  formed  in  the  attempts  to  procure  the  dry 
acid. 

In  cases  when  potasaum  was  brought  in  contact  with  a  little 
of  the  fluid,  obtained  by  the  action  of  phosphorus  on  corrosive 
sublimate,*  by  geatle  heat,  it  burnt  brilliantly,  and  the  retorts 
were  often  destroyed.  There  was  no  apparent  evolution  of  gas; 
a  solid  mass  remained  of  a  greenish  colour  and  dark  gray«  It 
was  extremely  inflammable,  and  often  burnt  spontaneously  by  ex« 
posure  to  air  -,  in  water  it  violently  exploded,  and  gave  a  smell  like 
that  of  phosphuretted  hydrogen,  and  the  residuum  contained  mu- 
nate  and  phosphate  of  potash. 

In  attempts  to  perform  this  experiment  in  an  iron  tube^  the 
apparatus  was  booq  destroyed,  and  when  potassium  was  heated  in 
the  vapour  of  the  compound,  the  inflammation  was  most  intensCf 
and  the  retorts  were  broken  or  fused.  The  solid  residuum  sf^ 
peared  to  hie  the  same  as  that  described. 

In  cases  when  the  sulphuretted  compounds  were  acted  on  by 
potasfdum,  the  results  were  still  more  extraordinary. 

In  the  compound  obtained  by  the  distillation  of  sulphur  in  oxjr* 
muriatic  gas,  mmiatic  acid  is  conceived  to  be  in  its  dry  state. 

When  potassium  was  acted  on  by  this  compound,  a  slight  efler*- 
vescence  is  first  produced  ;  and  if  the  potassium  is  in  larger  quan* 
tity  than  the  liquid,  it  soon  explodes  with  a  violent  report,  and  a 
most  intense  light. 

When  large  exhausted  retorts  were  used  in  this  experiment^ 
they  were  shattered  in  pieces.  One  grain  each  of  the  substances^ 
produced  an  explosion  louder  than  a  musket. 

In  an  experiment  when  a  quarter  of  a  grain  was  used,  a  solid 
compound  was  formed  of  a  deep  gray  tint,  which,  by  a  gentli 
keat^  burnt  with  bright  scintillations  >  and  in  water  itmflamdU 
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cowi^cted  with  tjjfi  ctecoTQpowtiDO.of  tbeaeid, :. .  J  ... 

The  only  effects  produced  by  galvanic  electricity  on  the  fluid 
<0mpomkdai  cpEit^iniog  dry  muriatic  siQ\d,  ai^emed  to.be  t^  ^ve- 
Ictpementolits constituents  10  tlie gaseous forGD*  .. / 

.  The  experiments  detailed  aiFord  «oine  j!«wyiew$.reblive't»ihe 
nature  of  acidity. 

;  The  generalization  of  L^voisler^  ex^cept.  in  C9se9  which  are 
ttUl  wider  inveatigatioo,  ond  conc^ning  w.bicb,  noprec^ccan-. 
duaioos  can  as  yet  bedrawnj  happily  applie^  to  th^  ei^planMioa 
of  aUthe  new  phenonoeoa..      .  .     .       .    » 

■  Ofom«/w««.— This  paper  is  the  history  of  laborioiis  and  sae*» 
<^ful  ksvestigatMms  on  some  of  the  most  abstttise  chemical  sub^' 
jjects.  We  shall  not  insult  our  readers  by  pointing  out  its  m6rit»i 
which  are  self-cn^dent ;  tftfey  depend  on  fads  -which  speak  for 
themselves,  and  are  their  own  -ettlogkitB  j  the  absence  of  specula- 
lioii  too/  xrheh.  so  osfany  afluring  simjeets  presented  then»elv«8>  vi 
v^Ty  much  to  the  honour  of  the  author. 

Of  all  the  experiments^  that  of  theaetionef  pot«ssiam  onam* 
inonta>  fs  perhaps  the  most  curious  and  irnp^ftant.  It  would  be 
presximption  in  us  to  draw  any  conclusions  ^om  hi  *when  Mr.- 
Davy  himself^  who  has  so  often  repeated  atid^varied  the  expert 
ment^  and  seen  it  in  its  diffei^nt  staged  andiftsderd^ereBt  ckenm* 
stances,  is  undetermined,  advancing  the  i«^^nc6s  he  has  hvge* 
Biously  made  in  the  modest  and  trnly  philosophical  form  of  queries^ 
We  impatiently  wait  ft/r  iiew  information  on  the  subject,  and  ad* 
vise  our  readers  to  form  no  precipitate  condfusions ;  for  the  pro^ 
^m  concerning  the  nature  of  nitrogen  is  sot  to  be  sdved  by 
cakuktions  or  reasoning,  but  by  pew  facts.  If -the  French  ch^ 
snists  had  been  guided  by  the  same  cautious  spint  as  Mr.  Davy, 
tkey  would  have  subjected  the  experiment  'to  a  more  rigorous 
examination,  before  they  had  made  concktsions  which-  afieet  th^ 
whole  theory  of  chemistry,  and  which,-  if  receive,  most  produco 
a  new  revglution,  the  re-establishment  of  the  exploded  doctfinek 
of  Stabl,  and  the  overthrow  of  the  received  theory  of  Lavoiaer. 
But  at  present,  there  is  little  danger  that  this  change  will  t^ke 
place  ;  for  Mr.  Davy  has  already  confnted  the  erroneous  reason- 
ings of  the  French  inquirers,  whose  views  of  this  subj^t  ten^l 
tatherto  confuse,  than  to  enlighten  science.-  * 

The  analyses  of  the  different  inflammable  8nbstan<?es  lead*#$ 
one  step  farther  into  the  knowledge  of  their'  Component  parts. 
^iydrogen  had  been  suspected  to  exist  in  sulphur.  •  These  nei^. 
^esearch^  prove  that  it  is  a  constituent  part,  probably  an  essential 
kme;  both  in  sulphur  and  phosphorus.  They  fender  it  probable 
"^ikewise,  that  the  diaipond,  contrary  to  the  received  opinion  of  itfe 
•tfnirpletiature,  is  a  compound  containing  oxygen. 
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On  Oe  PHtdMhn  ofMMllmds,  Vc.    Sp  Mr.  Ktier.    $n 
The  Ksiths  of  the  expenmetitg  on  the  boracic  acid  confirm  for- 
r  finalogies>  and  render  it  extremely  probable  that  this  substance 
has  a  metallic  basis.    Mr.  Davy  has  certainly  procured  from  it 
Mn  ioflamnfable  matter  bearing  the  same  relatiohs  to  boracic  acid 
tfaat  snlpbor  and  phosphorus  be^r  to  sniphuric  and  phospho^i^ 
^cki.    The  decomposition  pf  this  acid,  but  in  an  imperfect  man- 
o&r,  has  been  likewise  effected  by  the  French  chemists,  MM;. 
6ay  Lussac  and  Thenard ;  biit  the  priority  of  discovery  belongs 
certainly  to  Mr.  Davy,  who  ascertained,  when  engaged  on  the 
decomposition  of  the  allcalies  in   1807f  that  when  boracic  achi 
ivas.  acted  on  by  Voltaic  electricity,  inflammable  matter  was  sepa- 
r^d  from  it  at  the  negative  pole,  and  oxygen  at  the  positive. 
In  ihe  spring  following  he  decomposed  it  likewise  by  potassiuo^ 
•od  it  ia  this  his  instrument  with  which  the  French  chemists  have 
morked. 
The  new  views  presented  us  on  the  nature  of  acidity,  amply 
-  repay  the  labours  made  in  the  decomposition  of  muriatic  acu^ 
Muriado  arid  is  indeed  as  really  decompounded  in  these  ^peri- 
meats,  as  sulphuric  acid  is  when  separated  into  sulphur  and  OKy^ 
gem :  in  the  latter  case  the  sulphur  is  not  simple ;  in  the  former, 
one  of  the  component  parts  is  abstracted,  namdy,  water.    The 
discovecy  of  the  real  d^mnce  between  muriatic  and  oxymuri* 
atic  acid  gas,  will  explain,  in  a  clear  and  beautiful  manner,  those 
aaomdies  which  have  never  been  satisfactorily  rmnoved,  though 
attended  by  the  most  ingenious  chemists.    It  can  no  logger  mxh 
propriety  be  said  (even  were  the  natures  of  the  alkalies  unknawQ) 
that  oxygen  is  the  general  principle  of  acidity ;  for  we  find  there 
itteaubetences  which,  reasoning  from  analogy,  should  becon«- 
aidered  as  intensely  acid,  yet  when  put  to  .the  test,  .prove  to  pos^ 
•ess  no  acid  properties  whatever^  aniL  which  acquire  them  only  bj 
the^dition  of  water. 


On  ihe  Production  cf  Metallmdsfrom  Potash  and  Soda,  hy  means 
itjihe  negative  Pole  (f  Volta* s  Pile,  Drawn  up  by  Mr.  Weiss^ 
from  Mr,  RiTTER*5  Letters  to  him  ,»^Joum,  de  Phys.  March  1 80^ 

T^B  news  of  Mr.  Davy's  discoveries  was  received  at  Munich 
by  Mr.  Soemmering,  I2th  December  ISOfJ,  and  the  Ac^deoiiy  of 
Sciences  there  ordered  Messrs.  ImhofF  and  Ritter  to  repeat  t4ie  ex- 
peritneptt.  T)ie  present  communication  is  ah  abstract  of  what 
Mr.  Rijtter  com^onicatisd  to  Mr.  Weiss,  of  Leipzig,  who  wi^ 
at  j^aris,  by  several  letters  in  February  1809.  ' 

Mf ,  Ritter's  piles  wene  composed  of  from  30  to  4Q0  pairs  of  ' 
fdftlea/^rnited.of  3  parts  of  zinc  alloyed  with  one  of  tin,  separated 
by  pasteboard  moistened  with  a  solution  of  muriate  of  ammqiMa : 
C8$h  plflte  acted  by  a  aurf^ce.^f  af  sq^aii;e  laches.    Oj^pe  he  used 
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32^    On  ihe  Pr^dtution  of  Metaitmds,  t^e.     %  Mr.  JHHer. 

a  pUe  of  50  pairs  of  dishes,  acting  by  frotn  36  to  40  square  inciiefj 
fiiied  with  sulphuric  acid,  dilated  with  sa  times  its  weight  ^ 
water.  Tlie  action  of  this  pile',  when  the  acid  was  dilated  with 
40  times  its  weight  of  water,  is  equal  to  that  of  50  pairs  of  plates 
of  30  square  inches,  each  acted  upon  by  a  solatton  of  murtatedf 
ammonia:  when  tlie  acid  was  diluted  with  30  parts  of  water, 
the  dish  pile  is  the  strongest;  and  if  only  15  parts  of  water  are 
emph^yed,  the  dish  pile  is  far  stronger  than  the  other,  althougk 
the  electric  tension  is  always  inferior  to  common  piles  of  an  equal 
{lumber  of  pairs  of  plates.  ? 

A  pile  of  300  pairs  of  small  plates  alternating  with  a  solution  of 
muriate  of  soda,  is  more  advantageous  in  decomposing  potash  and 
«oda,  than  the  apparatus  composed  of  50  large  dishes  iiUed  with 
aalpburic  acid ;  although  the  la^t  yielded  sparks,  and  were  more 
efficacious  in  producing  combustion  than  the  former  |  so  that  no 
advantage  will  be  gained  by  using  large  plates,  unless  the  mnnber 
of  the  layers  is  also  augmented. 

The  mere  production  of  the  new  metalloids  may  be  deserved 
even  by  a  pile  of  100  pairs  of  stnall  plates ;  and  if  the  observer  h 
accustomed  to  these  kind  of  operations,  a  smaller  nmnber.  will 
suffice  J  and  a  common  needle>  or  any  similar  instram^at,  may  be 
used  fcN*  the  n^ative  wire.  Neither  is  it  necessary,  as  is  hereafter 
filly  shewn,  to  use  pure  alkalies. 

It  is  a  rery  unfavourable  circumstance,  that  the  alkahes  are  not 
only  very  impafect  conductors,  but  they  also  belong  to  the  class 
called  by  Mi*.  Erman  unipolar  negative  ccMsductors.  As,  to  re* 
peating  Davy's  experiments,  it  is  only  necessary  to  attend  to  the 
negative  side,  th€$  positive  pole  may  be  rendered  a  better  con*- 
diicter  by  being  stirrounded  with  a  sufficient  quantity  of  waten 
or  still  better  by  plunging  the  positive  end  of  the  piece  of  alkali 
that  is  employed  into  a  saturated  solution  of  the  same  alkali,  in 
which  the  positive  wire  is  to  be  inserted.  By  this  means  an  uiii* 
polar  posfdve  passage  is  produced,  and  a  singular  transitioa  is  dnis . 
piodueedof  one  unipolar  passa^  into  aiwther;  a  case  that  Erman 
lias  not  noticed.  The  passage  might  even  be  made  bipolar  by 
pjoi^ng  the  two  wires  in  tt^  same  saturate^if  ^lion  of  tbe^ 
kaijes,  but  then  the  metalloids  would  not  be  obt^in^. 

The  best  way  of  moistening  the  alkali  is  to  wet  the  surface  wltii 
pare  water,  and  leave  it  for  some  time  to  diAise  itself  through 
l^eallcalf,  repeating  this  operation  until  the  proper  degree  of  hu-»' 
tinidity  is  obtained. 

As  the  alkali  is  heated  bv  the  action  of  the  pile,  and  this  heat 
destroys  the  metalloids  nearly  as  f^st  as  they  are  produced,  and  as 
B  very  low  temperature  is  equally  disadvantageous,  the  tempera* 
tare  of  our  ordinary  apartments  seems  the  most  proper  for  this 
operation :  but  the  metalloid  from  Ktda  bears  more  heat  than  lliai 
from  potash. 

Operators,  who  aie  votwjftxt,  vtmf  sometimes  obtain  these. 
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hb^/^  WillHmt  knowing  them,  ami  suppose  thtfl  they  9»e  mere 
bubbles  &f  gas  covered  with  a  whitish  crust ;  biit  on  separating 
tbts  crust  with  the  point  ^f  a  needle>  the  metalloid  it  rendered 

•Tbese-bedie^  ave  more  si^rexy  than  quicksilver^  and  have  alao^  - 
especially  that  produced  from  \e(y  m^ist  porash,  rather  a  greasy 
lostre  $  bat  this  is  probably  owing  to  a  thin  film  of  potash  whith 
sontmads  the  globules. 

The  metaUoids  are  more  easily  reduced  into  small  giobulea 
than  quicksilver  i  that  from  sod^  has  more  adhesion  than  the  one 
iiom  pousb. 

The  6'eezing  point  of  tlie  meeallc^ds  seems  to  be  rattier  higher 
than  is  stated  by  'DvkVj.  If  a  lo^  temperature  is  emf^oyed«  both 
of  them  may  be  obtained  at  first  in  a  solid  state,  and  even  in  an 
aitereacentformj  but  these  dendrites  soon  melt  and  run  down 
into  globules. 

They  conduct  electricity  v&cy  perfectly,  provided  the  globules 
are  completely  contiguous,  which  may  easily  be  managed,  by 
placii^  tbe  two  wires  very  near  each  other  upon  the  potash,  and' 
gradually  retiring  them  to  a  greater  distance.  They  e&hibit  the 
phenomena  of  ekctrified  liquid  metals  in  more  peifection  than  the 
others,  on  account  of  their  great  divisibHity.  Each  portion  of 
quicksilver  acquires  two  poles,  which  separate  from  one  another^ ' 
but  aiterwards  unite  again,  and  thus  affords  a  continual  change 
of  raotkua,  which  Mr.  flitter  compares  to  pakation  and  muscular 
motion.  This  pheiu>menon  is  exhil^ted  by  the  metalloid,  and  es« 
pecially  by  that  of  soda ;  the  globules  very  frequently  turn  round 
ail  ways,  and  those  in  communication  with  the  negative  wire 
yield  gas,  at  which  time,  however,  the  globules  remain  at 
rest.  ,   , 

'  Wlien  the  metalloid  from  potash  is  inflamed  by  water^  it  yields 
VQtpours  which  have  no  sensible  scent ;  the  flame  has  much  re* 
Be«ablance  to  the  red  rays  of  strong  galvanic  sparks.  More  pain 
was.  produced  by  touching  the  tongue  with  the  metalloid  than 
with  a  much  laiger  portion  of  caustic  potash.  It  may^also  be  set 
on  fire  by  steam,  the  vapour  of  the  breath,  or  even  the  invisible 
exhalations  of  water  in  our  rooms i  but  it  requires  a  heat  nearly 
s^proaching  to  redness,  to  set  it  on  fire  in  the  dry  way^  Black 
spots  are  lef^  upon  themetal  on  whicii  it  was  heated; 

Bragn^teili  (Giomale  Italiano,  1809,  No.  44)  says  that  pot^ 
ash  recovered  from  the  metalloid  by  contact  of  air,  does  not  yield 
tlie  meralloid  substance  on  being  again  exposed  to  the  pile.  -Mr. 
Ritter,  from  some  slight  expeiiments,  supposes  that  this  opinioi^ 
is  not  true. 

>  No  sensible  decrepitation  is  produced  by  grinding  the  metal^ 
kitda  akmgwkh  hyperox3raanri8te  of  potash. 
,    As  soon  as  they  were  thrown  into  sulphuric  ether,  whtchy  from 
^apeCKfiegfavity,.apfieared  to  be  go^  a  iarge-quaatity  of  gas 
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3S4    On^  Prsiduetion  tf  MetulUis^  Vc    %  Hr.  Bimr. 

was  emitted  for  a  few  seconds,  and  solid  potash  was  fiaMd  «^  tk» 
bottom  of  the  vessel ;  this  potash  afterwards  became  liqaid.  The 
ether  having  stood  upoa  potash  for  some  time,  the  met^leids,' 
on  being  thrown  into  itj  diseag^ed  gas  much  slower,  but  fo  a 
longer  time.  The  common  etker  d^  the  shops  pfo^teeed  a  very 
violent  emission  of  gas,  but  no  dame. 

The  use  of  common  olive  oil  is  a  good  method  of  preservii^ 
these  metalloids  from  the  air,  as  they  swim  upon  it :  but  naphtha 
h  still  more  useful. 

Although  these  bodies  return  to  the  state  of  alkalies  by  expo- 
sure to  the  air,  the  change  probably  depends  upon  the  nxHstore 
of  the  dtm<>spher)e,  and  would  not  take  place  in  per£9ptly  dry  atr. 
Spmetitbes  on  presenting  largish  masses  of  them  to^  the  dame  of  a 
taper,  and  heating  them  nearly  to  redness,  they  have  become 
white  externally,  but,  on  being  thrown  into  watefi  have  skewti 
that  the  internal  part  was  not  altered. 

Soda  yields  less  of  this  kidd  of  subsMce  than  potash,  and  tAe 
UMjitaUoid  firom  soda  is  less  affected  by  the  air>  bent,  Qr  evitfi* 
\rater.  In  one  hundred  trials  with  water,  light  was  emitted  tn 
of)ly  ten  instances.  When  the  metalloid  from  soda  is  indeed  sitti 
in  contact  with  the  negative  wire,  it  is  more  inflaittmable,  bqt 
the  light  is  always  weaker  than  when  the  metalloid  from  potash  Is 
used. 

To  facilitate  the  procuring  of  these  substancev,  it  is  proper  to 
augment  the  surface  of  the  negative  pole  a^  tpuch  as  possiblei  but» 
in  order  to  examine  the  progress  of  the  operation,  the  negative 
wire  cannot  be  made  too  hne  at  the  point. 

These  substances  are  procurable  not  oply  from  the  purest  potash 
or  soda,  but  also  from  common  caustic,  ordinary  p<kash,  bariMa, 
acetate  of  potash,  carbonate  of  soda,  or  acetate  of  soda,  and  soap^ 
if  previously  dried  ;  even  muriate  of  soda,  or  common  salt,  yielded 
tracer  of  the  metalloid  from  soda.  In  this  latter  instance,  as  also 
when  common  soda  was  used,  the  positive  .pole  yielded  oxy^u* 
Tiatic  acid  gas,  which  although  formed  quite  close  to  the  n^tivd 
pole,  did  not  hinder  the  production  of  the  metalloid  globulos. 
'  Even  the  combinations  of  the  alkalies  with  the  earths  yielded 
traces  of  these  substances.  Leucite  (white  garnet)  and  natroHte 
soaked  in  water  for  some  hours,  and  then  wiped  dry,  being  pkced 
t>etween  the  two  wires  of  400  pairs  of  plates,  ytekk^  the  metalloid 
substance,  but  in  sucl^  small  globule*  that  they  could  boly  be  dis- 
ctenSed  by  a  lens. 

Hitherto  only  the  products  of  the  negative  pole  have  been 
examined ;  nevertheless,  some  singular  appearances  take  place 
on  the  positive  side.  A  light  appears  there,  particulaiiy  if  the 
alkali  is  not  too  moist,  as  soon  as  the  communtcaHon  of  the  t^o 
poles  is  completed,  which  sometimes  lasts  for  several  secoods^  it 
then  dlsapfSears,  and  reappears  from  time  to  time  without  any  1^- 
parent  cause.    Sometimes  this  light  is  cakner^  tod  resoa&biea  m. 
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Kwwtt  ^grigfc.  Tbere  are  alto  sometimes  sfmrks  of  thesanfli^ 
«okiur  Gjbsenred  tt  tke  iastsnt  of  complying  the  comnianicatioo, 
vbich  seeip  to  ari^e  from  the  instaataneoug  coiubBstion  of  tlw 
nascent  metalloid  ;  and«  indetd,  a  thin  slice  of  potash  being  sua-* 
pMided  IffoRi  tte  ftoakive  wire,  bvrtied  like  a  leaf  of  metal^  atid 
emitted  similar  sparks. 

Theiie  is  also  a  peculiar  smell  dbservable  at  the  posttive  polef; 
\(4lich' appears  to  have  some  analogy  with  tt>e  odour  of  an  excited 
electricj  or  that  smell  which  is  perceivable  in  the  air  during  thunder*'^ 
tlortns.  This  smell  is  very  poweriul»  as  near  the  apparatus  iC> 
.Oirerpowered  the  seem  of  the  muriate  of  ammonia»  which  wasem* 
fkjyed  to  form  the  pile,  and  had  been  in  a  state  of  decompositioo 
for  aevonal  days.  U  a  plate  is  pat  between  the  two  poles,  not 
the  least  trace  of  this  odour  can  be  perceived  on  the  negative 
side.  Care  must  be  takei)  that  neither  the  alkali  nor  the  wire  caa 
fomishanyextraneoas  smelL  These  phenomena  of  the  positive 
p(de  are  certaioiy  produced  by  some  peculiar  substance,  as  the/' 
me  not  t^gutrvMe  unless  an  alkali  is  present. 

The  most  probable  conjecture  on  the  nature  of  these  metal]<Md 
substances  is,  that  they  are  hydrogurets  of  potash  or  soda,  not* 
withstaQdiog  Davy  himself  considers  them  as  reduced  or  metal- 
U;&ed  alkalies.  Brugnatelli  also  supposes  the  substance  from  pot- 
ash to  be  a  reduction  of  that  sdkali,  but  differs  from  Davy  in  class- 
ing.  it,  not  with  metals,  but  with  sulphur,  phosphorus,  car« 
t>on,  &c. 

Their  lightness,  and  habits  with  water,  are  in  favour  of  their 
being  hydrogurets,  and  all  the  phenomena  .  ave  easily  explained 
iipon  this  supposition ;  but  as  the  experiments  of  Messrs.  Gay 
JLussac  and  Thenard  have  been  directed  towards  the  determina- 
tion of  this  question,  the  resolts  of  their  inquiries  are  impatientlj 
expected. 

f  The  quantity  of  hydrogen  that  enters  intothecomposition  of  these 
hydrogurets  is  probably  very  small,  as  is  the  case  with  other  analo* 
gous  substances :  this  seems  evident  from  the  quantity  of  metalloid 
Snmed  by  a  given  portion  of  alkali,  and  the  almost  iastantaj!leous 
production  of  the  metalloid.  The  substance  formed  at  the  posi- 
tive pole  is  probably  an  oxide  or  hyperoxide  of  the  alkali^  and  has 
so  analogy  to  the  metals. 

A  singular  experiment  shewed  that  when  the  rays  of  the  solar" 
spectrum  w^:e  concentrated  by  a  lens  of  an  inch  in  diameter,  the 
^uii  formed  of  the  violet  rays  produced  on  potash  a  decrepitation 
which  anooiiDGed  that  the  met^loid  was  formed,  while  the  focus 
formed  of  red  rays  produced  an  odour  similar  to  that  observed  at 
the  positive  pole.  The  red  rays  produced  the  same  odour  on  soda, 
l>ut  the  violet  rays  did  not  produce  any  decrepitation  with  that 
sttbste&ce. 

The  atroi^est  effects,  however,  were  produced  by  the  invisible 
s   rays  o(  the  spectrum :  these  effects  are  ytty,  analogous  to  other 
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M}     ^  On^iheVaim  tf  Tarn  and  Jkify.    Bf  Ih.  Atntt^. 

kno^n  :&ct$4  especially  as  l^ht^  acting  upon'  slighil}?  moisteneii'* 
OMiriate  of  silver  does  not  produce  tbe«inipli»  Kiecal,  b«t  aby«  • 
4i«)gucet  of  k« 

0^xcr9olwnr«--^inriIaf  experksieats^  witit  iniicfa  iBomaoiplede* 
lijls  relative  to  the  metals  of  potash  and  soda,  have  long  since  been* 
l^kesented  to  the  public  by  Mr.  Davy  (see  our  ibarth  volume). 

We  c^not  acquiesce  in.  the  methods  ivcommended  by  Mr* 
Kitter  to  procunr  these,  metals.  From  Mr.  Davy*s  ei^periipents 
nd  oar  own,  we  conceiire  the  bast  mode  is  to  use  the  pure  aika-» 
lie»  after  they  have  been  heated  neaily  to  rednesa.  in  thia  state, 
bj  breathing  a  moment  on  their  surface*  they  become  conductovs* 

When  potassium  is  wanted  for  esiperimental  purposesr  the  ibF<* 
lunate  method  discovered  by  the  French  chemists  will  of  conree^ 
W)  adopted. 

.  Contrary  to  Mr.  Hitter's  assertions,  Mr.  Davy  has  found  that 
the  metals  of  potash  and  soda  cannot  be  preserved  in  olive-oil,  a» 
k  contains  a  sulSScient  quantity  of  water  and  oxygen  to  r^roduoe' 
the  alkalies.  And  potassium  detonates  loudly  with  hyperoxymu« 
nate  of  potash  when  struck  with  a  hammer^. 

Mr.  Hitler's  tlieory  of  the  composition  of  these  metals  a^eara 
io  be  analogous  to  that  of  the  French  chemists  ^  but  the  receni 
investigations  of  Mr*  Davy  have  shewn  the  faliacy  of  this  hjrpo- 
thesis.  ... 


On  ike  Union  of  Tan  and  JeUif.    By  Jtmis  Bp.sTOCK^  Af.D,-^ 
Phil.  Joum.  No.  106. 

This  may  be  considered  as  a  continuation  of  his  former  papeis. 
on  the  analysts  of  animal  fluids. 

The  characters  of  jelly  are,  solubdlity  in  water,  £Drmalion  of  an 
insoluble  compound  with  tan,  and  ita  solution  in  water  being  oon*; 
cteted  by  cold,  and  redibsplved  by  the  application  of  heat. 

From  the  experiments  of  Bi^tn  and  Davy,  and  theexpnsa  as*, 
aertions  of  the  latter,  it  was  thought  that  tan  and  jelly  formed  aa 
uniform  compound :  so  that  if  tlie  quantity  of  tan  be  known, 
and  the  weight  of  the  precipitate,  that  of  the  jelly  might  be  as* 
certained. 

As  the  object  of  the  present  experiments  was,  to  ascertain  b^. 
means  of  tan  the  quantity  of  jelly  in  any  animal  fluid,  it  became. 
necessary  to  dud  some  substance  in  which  the  real  qoantily  of  taft 
midit  be  known  without  any  long  calculation. 

Galls  were  first  examined,  but.  no  two  paccelss  agree,  in  quan- 
tity  of  tan  thr4t  they  contain.  An  infjusiou  of  one  part  of  gaUis  in 
eight  parts  of  boiling  water  for  two  hours,  is  usually  a  transpa- 
rent, deep  brown  liquid,  containing  one  tenth  of  splid  matter  y . 
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X^ik$tAilan  rf  Tan  and  Mly.  JBy  Jlr^JBteAcI*  BSit 
tat  tlie  iaiiisuNi  h  tenaetiiiiet  tbkk  aad  mfoMff  ood^cmMthm^ 
^jenderod  trao^pwent  by  filtration  or  rest  $  its  colour  alto  patie*' 
into  a  botde-greeo,  aod  it  sometinaes  cootatns  only  one  ioumeDdr 
of  «olid  matter.  If  this  infonon  ia  evaporated,  the  residoom,  al^ 
tlieij^h  it  ba  yielded  by  a  transparent  innssionv  is  not  perfectly  re- 
sdoble  in  water*  so  thitt  some  diange  has  taken  plaoa  in  the  solid* 
inatter. 

Hatchetfs  artificial  tan  certainly  has  a  strong  resemUanee  to 
tkeinftisbtts  of  4Htrii^nt  vegetableis ;  but  althcmgh  it  stfordsa' 
precipitate  with  jelly,  yet  the  finid  remains  muddy  after  the  ope^-'^ 
ration,  and  the  precipitate  cannot  be  compleldy  separated  irom  it. 
This  circumstance  appears  to  arise  from  the  tan  containing  an  ex^ 
oessof  acid,  as  is  indicated  by  Hatchett*s  potming  out  its  property 
nf  reddening  litmus. 

As  to  catechu,  it  is  not  only  much  more  variable  in  its  qualidea 
than  gaUs,  but  is  never  entirely  soluble  in  water,  some  part  being 
0aiy  suspended ;  and  these  infiisions  are  rapidly  altered  by  expo* 
anffe  m  air,  a  portion  of  the  catechu  being  deposited,  partly  upon 
the  »des  of  the  vessel,  creeping  up  to  some  distance  above  tb^* 
surface  of  the  fluid.  This  deposit  is  lighter  coloured,  and  less  soc- 
iable in  water  than  crude  4:ateohu«  The  precipitate  by  jelly  does 
not  sabaide  entirely,  nor  can  it  be  totally  separated  by  filtration. 
.  £3Ctoct  of  rhatany  not  only .  contains  more  tan  than  any  oti^r 
known  substance,  but  this  tan  is  also  more  homogeneous,  more 
^uble  in  water,  and  precipitates  jelly  more  readily  and  com- 
pletely :  it  is  in  fact  the  best  substance  for  these  experiments. 

Isinglass  has  been  .said  by  Hatchett  and  Davy  to  consist  nearlfr 
of  pure  jelly ;  but  most  of  it  contains  insoluble  matter  in  various 
proportk)ns  :  in  one  case  tlie  insoluble  part  was  one  twentieth  of 
the  ma&s^  and  this  can  only  be  got  rid  of  by  boiling  the  isinglass 
^n  water,  and  evaporating  the  jelly  to  dryness. 

Glue  is,  indeed,  entirely  soluble  in  water ;  but  it  contains  soma^ 
albumen,  as  it.  yields  a  precipitate  on  being  boiled  with  oxymn* 
xiate  of  quicksilver.  The  muriate  of  soda  that  glue  contains  may 
also  have  some  efiect  on  the  combination  of  jelly  and  tan.  Glue, 
as  usually  prepared,  contains  a  considerable  proportion  of  water  | 
for  on  being  dried  in  a  heat  of  150°  for  twenty-four  hours,  it  lost 
10§  per  cent,  of  its  weight.  Glue  difiers  considerably  from  isin* 
glass  in  some  respects :  a  solution  of  glue  containing  one  twenty* 
nfth  of  solid  matter,  although  strongly  adhesive,  was  quite  fluid 
when  cold  -,  a  similar  solution  of  isinglass  woold  have  been  per- 
fectly concrete.  When  glue  was  soaked  in  water  for  forty- eight 
hours,  it  was  so  far  dissolved  that  the  upper  part  of  the  fluid  pre* 
inptta&sdan  infusion  of  galls  ^  i^nglass  in  similar  circumstances 
increased  in  bjulk,  but  the  fluid  was  scarcely  affected  by  tan. 

When  the  tan  and  jelly  are  not^mplo>'ed  to  a  state  of  con« 
fidf rabl^  concentration,  and  sot  jhh  together  in  the  proportion 
that  forms  the  most  perfect  compound,  the  weight  of  the  preci- 
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r^txiss  ctnnot  be  aaosrtainai,  4m  aceoont  of  Ike  pr^cipltftte  separdt* 
-iag  very  slowly,  or  aoi  at  all,  fxom  die  floid,  aad  adberaig  to  • 
^ter,  so  that  k  cannot  be  i^aiated.  £ven  the  iaiasioQ  of  rbataoy, 
^ct  eolation  of  isiaglatiy  ob  being  passed  tbrongh  a  §kre,  an|^- 
.fiieiiled  ila  weigbt  ¥^  comidtfablj  i  and  thetefove,  except  when 
Abe  fluids.  Bcatraltae  each  odMr  to  as  to  be  tota^  precipitated^ 
the  quantity  of  the  precipitate  cannot  be  ascertained^  from  the 
«rei|^t  gained  by  thefikre. 

.  It  is  also  to  be  x>bserved,  that  the  spibstuaKre  fbroMd  by  the 
4mion  of  tan  and  jelly  varies  considenibly  accor«Gng  te  drcmnr 
atances,  and  in  no  two  instances  have  the  resojits  exactly  4X}in» 
«ided. 

Extract  of  r^iatany  4iAso1ved  in  ten  tinoes  its  weight  of  water> 
was  added  in  three  separate  portions  to  a  simtbr  solution  of  isin* 
g|as8>  kept  liquid  by  heat;  copious  pvedpitates  fell  down,  and 
^iler  some  time  the  supernatant  fluids  became  clear,  and  the  sefNi'* 
xated  precipitates  were  exposed  to  the  same  degree  of  heat.  AS 
Ihe  residual  fluids  precipitated  jelly,  so  that  they  still  contained 
sacoadUned  tan. 

'  Ten  parts  of  tan  with  eight  of  jelly,  yielded  rixteen  of  preei* 
fdtate,  in  which  the  constituents  were  nearly  in  an  equal  propor- 
tion. This  precipitate  was  dark  red,  hard  and  brittle,  with  a 
ihimag^acture.    Water  boiled  oo  it  was  not  the  least  iJS^ted 

ky  jelly- 

-  Ten  of  tan  with  4  of  jelly  yielded  g,5  of  precipitate,  in  which 
the  constituents  were  in  the  proportion  of  SS  to  42.  This  precir 
fitate  had  a  brown  tinge,  and  was  hard  but  rather  tough. 
.  Ten  of  tan  with  2  of  jelly  yielded  7  of  precipitate,  in  which 
the  qoQStituents  were  in  the  proportion  of  71.5  to  28.^.  Ihia 
fttadpitate  was  of  a  bright  reddish  brown,  and  could  be  pulve- 
rized between  the  Angers.  On  boiling  this  precipitate  with  a 
laiige  quantity  of  water,  the  water  acquired  a  reddish  tinge,  co- 
piously precipitated  jelly,  and  was  slighUya^Mzted  by  the  addition 
•f  iron,  as  it  contained  a  minute  portion  of  gadlic  acid ;  but  mn- 
liate  of  tin  produced  no  efiect  upon  it.  The  boiled  precipitate 
approached  in  its  appearance  to  the  first,  but  was  deeper  in  colour 
and  harder. 

It  is  therefore  evideiit  that  neither  Ihe  quantity  of  tan  or  of 
jelly  in  any  fluid  can  be  asoertauied  with  any  dej^ee  of  accuiacj 
by  this  pKoeess )  but  this  is  of  sUght  importance  in  anim'al  ana* 
^pai6,as,  contrary  to  the  cooMnon  opinion,  it  does  not  appear  that 
any  jelly  is  to  be  found  in  any  animal  fluids  i  at  least  none  is  to 
be  found  in  the  blood,  albumen  ovi,  saliva,  fluid  of  the  bydrqce- 
j^alus,  of  spina  bifida,  or  of  ascites,  nor  in  the  liouor  amnii.  By 
fiir  the  largest  proportion  of  uiimid  matter  in  all  these  fluids  is 
albumen,  either  in  its  coagulated  or  uncoagulated  state  $  and  be- 
side this,  another  animal  sobstaeoe  is  found  in  them^  to  which  this 
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14QM»  fifp^m^  ^09^  been  fi^ven  -,  but  whether  properly  or  not,  mmt 
[he  die  9utyect  of  future  ebosideratiop. 

OhsenmHons.-^These  ingenious  experiments^  thongh  they  have 
j\Qt  effected  what  Dr.  Rostock  bad  ia  view,  harre  infma«ed  o»r 
knowledges  9ad  given  us  more  de^nite  ideas  oo  the  subject.  This 
feper  jg^yJb^  oemidered  as  jforming  pait  ^  an  iht^reirting  seiiea 
on  the  analysis  of  animaj  substances,  puUfahed  in  our  second  vo«- 
lume,  pa|e  487>  md  which  may  be  consulted  with  inuch  advan« 
tage  by  those  who  are  engaged  in  similar  pursuits. 


.  On  the  Product  of  an  Jcid  and  an  MkolifrOTnfureWftieT  ly  Gat- 
vardsm.  ByMr»CBA%ttaSyiyM7Kii,'^PkiLJdum.M.\04.  '■' 

All  the  experiments  iipi  which  M|r.  D^vy  has  produced  the  ap!!> 
parent  b^sepf  ap  aljk^li,  an  Cjarth,  weven  an  acid,^  are  nothing ^ 

'Oiore  than  degrees  of  the  same  process,  as  all  the  bodies  he  h^s 
c^erated  iipon  are  oxides  of  hydrogen.  The  acid  dnd  ^kaU  caA 
fe,e  produced  from  pure  water  m  such  abundance,  that  they  mu$t 
pe  derived  either  from  the  water  or  the  apparatus. 
.'  The  importance  of  electrical  agency  in  chemical  processes  coa« ' 
slsts  in  furnishing  hydrogen  and  oxygen  in  a  pure  and  nascent 
state  ;  Ifor  in  all  decompo.^ltjons  of  the  altcalies  and  ^rths,  'v^atet 
'has  jrlways  been  essentially  necessary  to  the  change.  Water  with 
diiierent  proportions  <tf  oxygen  forms  acids,  and  with 'hydrogen^ 
alkali^,  eartbsxa()d  meti^  Wh6n  ti^at^  b  galiniiiiE^  in  two 
portions^  ,separated  by  a  moist  conductor,,  an  acid  is  jprqdttoed  on 
The  side  that  t^e  nascent  .oxygen  is  presented  to,  ancl  an  alkali  ia 
formed  \>y  a  similar  fixation  of  nascent  hydrogen.  In  the  pre- 
.tended  decomposition  of  this  alkali,  tt  combines  wkhanextni 
poportion  of  hydrogen,  and  forms  a  metal;  and  when  this  metal 
is  said  to  form  an  alloy  with  another  metal  produced  £roin  ani* 
monia,  it  is  really  only  combined  wkh  a  gt'eater  proportion  of 
hydrogen. 

There  seem  to  be  only  two  kin^  of  simple  matter,  one  re- 
sembling oxygen  possessti^  negative  electri^ry  in  the  highest  de* 
.gme.;  the  otlier  an  Inflanimable  sutistanceof  t^&  nattupe  of  hydro- 
gen,  and  positive.  Bqth  these  bodies,  are  permanently  elastic  |  b^t 
.equal  portions  of  them  beine  combined  together*  would  prodo^ 
a  body  of  the  greatest  possitSe  density,  on  account  of  the  attra^;* 
tion  being  at  its  height :  as  either  of  them  predominates  the  at»* 
traction  is  diminishtki.    Of  course  soaoM  body  is  siinple. 

QbservaiiQns.'^The^  hypothetical  0|^aio«9  ©f  Mr.  Sylirester 
cfincefning  the  productioa  of  all  oheo^«al  uibstj^es^  fron^ 'hjr** 
llrpgen  and  oxygen>  are  boirxioweil  from  GirCanoer«    jU)  this  .»• 

*0.  20,-r-V9L.  T.  u  u 
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aSO  On  the  Sulphuret  of  Lead',    By  Afr.  DescosiUs, 

'  lightened  age  experiment  is  our  only  guide,  and  ft  '^l  be  tifltM*- 
cessary  to  make  any  observations  on  these  remarks  of  Mr.  Syl» 
-vester. 


On  ike  Suiphurei  of  Lead,     Bff  Mr.  Dcscostils.*— Afinmmret. 
d'Arcueil,  Tim.  ii.  I8O9. 

As  tbe  action  of  gases  oa  metallic  sulpbi^ets  lias  \)een  exa- 
mined hitherto  by  no  chemist,  excepting  indeed  that  of  atmo- 
spheric air  aided  by  a  high  temperature,  by  MM.  Guenyveau  and 
Gay  Lussac,  Mr.  D.  conceived  that  the  results  of  experiments 
which  h^dthis  object  in  view  would  throw  great  light  on  all  metal- 
lurgical operations  j  lor  tliis  purpose  he  selected  the  sulphuret  of 
lead. 

The  Action  of  Heat. 

If  sulphuret  of  lead  is  intensely  heated  in  a  luted  retort*  con- 
nected by  a  glass  tube  witli  a  water  pneumatic  apparatus,  a  little 
sulphurous  acid  gas,  fbrmed  by  means  of  the  common  air  in  the 
ressel,  first  appears;  small  drops  of  sulphur  are  next  seen  in  the 
nteiior  of  the  glass  tube  5  if,  when  they  cease  to  be  formed,  the 
tetort  is  broken,  the  neck  of  it  Is  found  lined  with  a  sublimate  of 
teulphuret  of  lead,  partly  crystallized )  and  a  subsulphuret  remains, 
which  is  apparently  fused,  is  brilliant  aud  lamellar,  and  ductile  in 
a  slight  degree. 

The  Action  of  the  smlphurous  and  cwrhomc  Acid  Gase$% 

The  sulphuret  in  small  pieces  was  introduced  into  a  porcelalji 
tube,  the  ends  of  which  exceeded  the  furnace  by  1^  or  2  inches; 
otie  extremity  was  connected  with  a  water  apparatus ;  the  other 
admitted  the  gnses,  which  were  sent  through  the  tube  when  it 
had  acquired  a  cherry-red  heat. 

Neither  the  sulphurous  nor  carbonic  acid  gas  decomposed  the 
sulphuret  of  lead ;  the  only  effect  was,  its  suWimation  and  form- 
ation of  imperfect  crystals. 

7%f  Acikn  of  the  Vapour  of  Water. 

'  The  vapour  of  water  causes  the  sublimation  of  a  great  qutmtiljr 
of  the  sulphuret ;  the  residue  is  sulphuret  of  lead  unaltered,  me- 
taUic  lead,  and  6xide  of  lead ;  during  the  operation,  hydrogen 
and  sulphurous  acid  are  disengaged. 

The  Action  of  H^tkogenm^ 

Hydrogen  carries  over  with  it^ulphuret  of  lead ;  but  the  prin- 

eipel  part  of  the  sulphured  is  brought  by  the  abstraction  of  the 

galphnr  by  the  hy4r(^en  to  foim  sulphuretted  hydrog^  into  tl]^ 

alRle  of  doctik  lead;    Bnt  this  effect  only  takes  place  at  a  certafti 
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On  Ae  Su^kuT9t  <f  Lead.    %  Mr.  DeseosiUf.         ^9l 

4iHBperati>re,  in  tlmt  part  pf  tiie  tube  which  lies  iromediatelyovec 
Ibefuriiaoe. 

This  decomposition  explains  the  origin  of  the  sulphuretted  h^r 
drogen  produced  by  galena  worked  in  the  open  air^  by  means  oit 
^rtxood  ^r  moist  charcoal.  The  Dutch  chemists  have  proved  that 
8ulphur  decomposes  at  a  high  temperature  carburetted  hydrogen^ 
and  fonns  sul^uretted  hydrogen. 

The  Action  of  atmospheric  Air. 

Mr,  Guenyveau  has  found  that  the  sulphuret  of  lead  is  con- 
certed almost  entirely  by  the  slow  action  of  air  and  heat  into  a 
)julpbate  5  but  if  the  current  of  air  is  passed  rapidly  over  the  ore 
heated  to  redness,  white  dense  vapours  are  produced  which  have 
a  strong  smell  of  sulphurous  acid  gas,  and  which  deposit  on  what- 
ever .they  come  in  contact  with,  a  fine  white  sulphate  of  lead,  the 
same  as  is  seen  to  volatilize  in  the  furnace.  When  the  fumes 
have  ceased,  a  quantity  of  pure  lead  is  found  in  the  tube,  equal, 
nearly  to  half  the  weight  of  galena  employed. 
\  The  production  of  the  sulphate  of  lead  Is  to  be  attributed  to 
the  action  of  the  oxygen  of  the  air  on  the  molecules  of  the  sut- 
^huret  separated  from  the  mass  ;  the  nitrogen  and  sulphurous 
acid  gas  favour  probably  the  volatilization  of  the  galena. 

The  Action  of  a  Mixture  of  atmospheric  Air  and  sulphurous  Acid 

Gas.        .    '  ■         ' 

As  sulphurous  acid  gas  causes  great  part  of  the  galena  to  rise  in. 
yapour,  the  quantity  of  sulphate  produced  is  much  greater  than  in 
the  last  experiment ;  the  results  otherwise  are  the  same.  r 

'  ErQin  the  preceding  experiments  it  appears  evident,  that  .the 
sublimattiop  of  sulphuret  of  lead  is  singularly  favoured. by  a  cur- 
rent of  any  gas,  which  acts  by  means  of,  its  chemical  properties.. 

Lead,  it  appears,  is  not  near  so  volatile  as  its  sulphuret.     The 

sulphate  is  unaffected  by  the  gases,  if  those  which  exert  a  che- 

.{Qical.fH^tioQ  on  it  are  excepted.     Hydrogen,  for  instance,  decom- 

It  is. clear,  from  the  property  gases  have  of  aiding  the  sublima- 
tion of  the  ore,  how  great  the  loss  must  be  from  their  actioui  and  . 
.  hpw  disadvantageous  it  must  be  to  separate  the  sulphur  in  the 
state  of  sulphurous  acid  gas.  In  the  reverberatoiy  furnace,  for 
instance,  employed  for  roasting  the  ore,  whether  sulphurous  acid 
ffts  i»  ^od0ce4  by  the  direct  action  of  atmospheric  air  on  die  »oi- 
phur,  or  by  the  reactipn  of  the  sulphate  on  the  sulphuret,  the 
chimnies  in  a  short  time  are  full  of  sulphate  of  lead,  which  is 
qnly  a  .w^alli part,  of*  wh^t  rises  in  vapour, 

ia  the  wind  furnace  the  loss  should  be,  and  in  fact  is,  aiu^^ 

.more  coxbidenible  5  for  the  boat  i&  more  intense,  and  the  lUbst 

,  .acts  both  bn  the  sulphur  and  lead  y  where  this  furnace  is  us^ 

,.;|iaiiy  thoosaffd  quintals*  of  lead  are  anni^ly  dissipated  in  the  9^ 

i        '      '      '    ^     ♦  u  2"    .. 
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iSi  On  anekf  Add,  tjfftdnid  frdrk  &figi9\     ' 

mosphere.  The  scoria  whidh  is  mked  M4th  the  i^asta^oremflit 
impede  the  sublimation  in  some  degree;  but  if  tile  sUiph^d^ 
,ab6unds>  or  the  ore  is  badly  roasted,  much  stibsulphuret  i&fbrnfiect 
ttie  ileduction  of  which  is  attended  wiA  a  new  loss^  ' 

We  must  conclude  from  the  preceding  experiments,  th^t  th% 
most  profitable  way  of  reducing  the  sulphuret,  is  to  decompose  it  j 

by  iron,  or  any  other  substa&ce  that  absorbs  the  sulphur  without 
affording  any  gaseous  product.     But  it  is  necessary,  before  the  de- 
composition takes  place,  to  prevent  the  contact  of  th^  blast  on  \ 
the  mixture.    The  scoria  may  be  added  with  less  inconvenience  i 
than  when  iron  is  not  used,  as  the  iron  absorbs  the  sulphur  iii 
the  n^idst  of  the  fused  mixture.    It  is,  however,  impossible  tp 
shelter  the  galena  entirely  from  the  blast,  and  there  is  a  consider*               i 
able  loss,  as  may  b^  seen  by  the  following  experiments.                              I 

If  a  mixture  of  six  parts  of  sulphuret  of  lead,  and  three  of  iron 
.filings,  is  heated  in  a  retort  placed  in  a  similar  manner  to  that  in 
-which  galena  was  submitted  to  the  action  of  heat  alone,  little  of 
the  ore  will  rise  in  vajpour,  if  the  retort  remains  sound  ;  but  if  h 
cracks,  the  sulphuret  is  disengaged  in  black  fumes,  astheextre* 
*?nity  of  the  tabe  is  already  too  cold  to  convert  it  into  a  sulphate. 

To  avoid  the  inconveniences  attending  the  last  method,  a  revei«- 
beratory  furnace  may  be  used,  and  the  mixtum  covered  with  % 
thin  layer  of  an  easily  vithfiaUe  earth.  In  this  way  little  loss  is 
to  be  feared. 

Iti  many  places  the  high  price  of  iron  prevents  its  use ^  to 
suppy  Its  place  successfully  is  almost  impossible,  for  none  of  i^ 
advantages  can  be  expiected  from  iU  oktdes,  either  alone  or  misM^ 
with  charcoal-powder,  as  they  necessarily  generate  Inuch  gstif. 
To  obviate  this  difficulty,  Mr.  Desco^tils  proposes,  with  d^- 
'Aence,  the  reduction  of  the  oxide  of  iron  to  its  metaUie  s^te,  by 
exposing  the  ore  broken  in  smaH  pieces  to  a  red  heat  for  soitie 
'bihirs^  with  charcoal-powder. 

OhservaHom.^-The  results  of  these  experiments,  ihettgh  iiot«f 
general  Importance  to  chemistry,  are  well  deserving  ci  the  atted* 
non  of  metallurgists,  for  they  explain  some  phenomena  which 
Ixave  been  erroneously  considered,  and  they  are  likely  to  lead  to  ^ 
-more  economical  method  for  the  reduction  of  lead  fkati  'that  in 
'present  use.  '        '     : 

-.:,  fifv'i.'fj  ,,iiMi,'  .-fL"!"  ir.r'w  M  I  fi|.M,;T,'jr,ni",fi'i'.  '.  j  ^' ii/jij',iJM.{  my 

Qm  a  new  AtM,  obtciasd/rom  Gingerj-^PhiL  Journ.  No,  105* 

.  GtvQEft  was  infused  for  a  few  days  in  six  times  its  weight-fef 
ftittrous  add,  and  then  rkther  more  than  an  equal  ^uantitv  of 
•  water  was  added;  and  kept  at  a  bpifing  heat,  adding  wii^  iMn 

•t!me  to  time,  uiltil  the  nitrous  wtieli'  went  off. "  The  Wltftion  -was 
*aatbrated  with  carbottJtte  of  iea<L  tmd  fflteted  i  afteir  iviiiidit'tt* 
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Sit  ^IpkmfeMKlhir,  ^MU$  Prepmralhih    %  Jlr.  AsttAo^.  Mi . 

imd  was  fiefMuated  by  solpiiuric  acid,  and  the  liquor  afi{atn£Uerd4li 
j»d  empoifaled,  when  it  left  an  add  xeseiaUiiig  la  appeaeauos 
abort  white  pieces  of  iaw«  silk*  * . 

This  acid  oxidizes  i&inc  and  tiwi  $  It  dissolves  potash »  «oda«  3var 
nmii8»  bar^s,  sirontiaE,  iiiue,  magoesia,  and  the  oxides  of  ^icx^ 
iroD,  lead,  and  copper,  it  foraas  a  soluble  salt  with  bajyXesi 
aamaiii^  io  d^  solid  £orm  at  2i2° ;  is  more  soluble  in  water  ibatt 
the  beoiotc  oo:  suberic  acid  ^  and  does  not  ppectpitate  copper  «€£  a 
iirown  colour.  The  taste  of  the  (perhaps  super-)  zinpberate  of  ' 
magnesta,  is  iuterniediate  befcweeu  that  of  aoeUte  of  lead  aai 
l»ifye>supersulphate  of  alumine. 

■    >      ,       ..    ■    ■  .  .  ■  ■  '    '.       u' 

On  sulpknrit  Ether,  and  its  PreparatiiM,    By  Mn  Bouujlt^ 
Ann,  de  Chm.  Ao.  166, 

In  the  usual  mode  of  preparing  sulphuric  ether,  ihe  wliodeoof 
^he  product  .is  not  equalfy  pure,  as  the  last  portions  retain  a  di^ 
•agreeable  odour,  even  after  re|>eati*il  rectifications. 

Fourcroy  and  Vauquelin  hwe  sliewn  that  alkohd  is  tranii* 
/orpied  intp  eU^er .  by  tl«  attraction  of  the  sulphuric  actd  fyjt 
water ;  and  this  change  pr^cecks  all  the  other  ejects  of  that  aotd^ 
so  that  as  soon  as  any  other  |>roduct  passes  .over,  we  may  be  cer* 
•lain  that  the  formation  of  ether  jk)  longer  takes  pJace^  I-l  seeina, 
'4hefit^re,  pix>bable»  that  tbe  addition  of  alkobol  durkig  the  distil* 
Jatioa^  fiotiiat  it>mightne\«erbe  less  than  one  third  of  the  liqciit 
in  the  retort,  woitld  hinder  the  destructwn  of  tbe  sulphuric  acid  ^ 
-aftd  tbe  etiier  would  continue  to  be  produced  ucitil  die  acid  was  «• 
dUoted  as  not  to  act  with  suffi^enl  force  on  the  alk^rli. 

'fbnchiViograninies  (20  lbs.)  of  sulphuric  acid,  at  6^  of  Cbe 

^3;idt^meter,  were  pouped  into  a  tubulated  glass  retort,  plaoed  on  m 

*^and  bath,  connected  by  a  glass  serpentine  to  a  large  bottle,  an4 

'then  by  a  syphon  to  a  second  bottle  filled  with  water,    llie  same 

weight  of  alkobol  at  36^  Beaome*s  bydrom.  was  itttnoluced  by^ 

tritdrkim'  with  two  glass  cocks  (Retfospect,  w,  66),  the  tube  of 

whkli  Ascending  nearly  to  the  bottom  <if  the  retort,  obliged  the 

alk^iel  tO'travense  tbe  add;  the  quicker  this  is  done,  the  less  la 

*tlie  RKKture  coloured ",  as  soon  as  two  chiliogramrnes  passed  over« 

Another  10  chiliogrammes  of  aHiohol  at  ^40*^  was  gradually  intro- 

oduced  as  fast  as  the  ether  disbUled  over.     Fifteea  chdliograokines  of 

a^lWiretliereM  liqifor,   wWiout  any  sdpliurDtts  aoeot,  were  ob- 

'Raided,  from  whence  8  chiliogrammes  of  pure  etlier  were  procured 

by  HBctiltcatioa. 

-•  I%&aftkoj)ol  added  during  the  distillation  is  taken  in  a  purer 
-tlate-^an  that  used  at  6rst,  on  account  of  tbe  acid  being  weak^ 
^6to^  \^  the  water  lObiitractcd  frOm  the  ^rmer  portion. 
'   'The  residuum  left  in  the  retort  is  of  the  colour  of  beer,  and 
*t«9MfitMr-^-wik«D^h«alB4it  be^wMbisfkj  9ulphure(MM^  andioil^ 
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if<  Bescfipikm  of  Majfyr  Ij!  Hai'difs  Tdegretph. 

aod  might  ^e  used  to  make  HofFman's  mineral  3nod3me  Kqtior* 
Or  it  may  be  used  as  sulphuric  acid  in  cases  when  the  presence  of 
oikohol  will  not  be  hurtful,  as  in  forming  salts  with  it.« 

,    Observations, --^We  profess  ourselves  decisively  hostile  to  the 
'  introduction  of  complicated  apparatus,  however  el^ant  or  com- 
modious,  into  chemistry,  being  fully  of  opinion  that  the  same 
end  may,  in  almost  every  case,  be  obtained  by  simple  means. 

The  addition  of  alkobol  during  the  distillation  of  ether  is  cer- 
tainly..an  Improvement,  and  the  principle  might  probably  be  ex- 
tended to  other  operations ;  but  it  seems  sufficient  to  use  a  bem 
tube  dilated  at  the  upper  end,  so  as  to  form  a  funnel,  inserted 
mfhtr  into  the  opening  in  the  arch  of  the  retort,  or  passing  inta 
Che  mouth  of  the  retort,  between  it  and  the  receiver. 


KATURAL  PHILOSOmy,  ARTS,. ANi> MANUFACTURES. 


Invention  of  a  Telegraph.     Sp  Major  Charlcs  Lb  Hab0Y. — 
Trans.  Sac.  of  Arts,  Vhl.  XXVI. 

This  telegraph,  which  is  intended  to  express  numbers,  tcr 
which  words  may  be  referred  at  pleasure,  consists  o^  nine  bars  or 
sadii,  answering  te  the  nine  digits  $  and  of  four  polygonal  or 
conceutrical  bars,  whicb  intersect  the  radii,  and  beginning  with 
the  outside  one,  represent  units,  tena,  hundreds,  »)d  thousands* 
Over  each  of  these  bars  an  index  traverses  which  marks  the 
iiumber  of  thousands^  of  hundreds,  of  tens,  and  of  units,  as  &r  ay 
ten  thou^nd.  If  it  were  required  to  represent  the  number  9202^ 
tlie  index  on  the  circle  of  thousands  must  be  moved  to  the  radiiv( 
Q ;  that  on  the  circle  of  hundreds  to  the  radius  2  >  and  asf  \h&e6 
are  no  tens,  the  index  on  the  circle  of  units  must  he  placed  on 
the  radius  2  ;  and  these  combined  will  represent  the  required 
number.  But  as.  ten  thousand  is  not  sufficient  to  express  all. the 
V  ords  in  the  English  language,  two  square  boards  are  added  in- 
the  corners,  oue  of  which  represen.ts  10,000,  and  ihe  other 
20,000;  and  when  both  are  exhibited  together  they  detiolev 
aOjOOQ,  which  added  to  the  number  that  the  other  part  of  thft 
.au>parattis  in  capable  of  expressing,  affords  a  ready  means  of  re- 
][>resenting  aiiy  number  not  exceeding  4Ct000,  which  is  maajft 
thousands  more  than  there  are  words  in  the  English  language. 
'  The,  signals  are  wojfked  by  means  of  a  wheel  and  rack,  pot  ia 
motion  by  a  winch;  except  the  two  at  the  corners,  which  ace, 
lixed  on  iron  bars,  and  made  to  revolve  a  quarter  round  by  levera 
connected' with  crossbars,  by  means  of  ropes^  or  wires.  Topre- 
imn^  .the  uece<bity  of  inspecting  the  signalsj^  a£^  iodex  wi^ich  fr#* 
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Toives  with  the  signal-board  points  out  the  nvmber  <on  a  ^^ 
plate  that  it  designates ;  so  that  the  telegraph  raay  be  wcHiced 
correctly  within  doors.  The  signal-boards  are  secatied  at  any 
particular  place  by  means  of  a  bolt  adapted  to  the  purpose. 
.  Major  Le  Hardy  remarks  that  the  number  may  easily  be  car* 
ried  to  a  much  greater  extent  than  40,000  if  necessaiy,  but  h^ 
conceives  that  this  is  fully  sufficient  for  every  purpose.  All  the 
words  in  £ntick*s  Dictionary  amottnt  to  about  25,QpO,  which  mnif 
be  numbered  in  regular  succession,  and  then  they  may  be  for* 
warded  as  fast  as  they  can  be  looked  for  in  the  dictionary^ 
Another  advantage  arising  from  the  use  of-  words  in  a  telegraphie 
correspondence  is,  that  those  of  the  same  meaning  in  difierent 
languages  have  the  same  number ;  and  hence  the  correspondence 
from  one  language  to  another  will  be  sufficiently  intdtigtble, 
though  not  grammatically  correct.  Proper  names  must  be  spelt, 
each  letter  having  a  corresponding  number.  The  use  ^  tele- 
graphs has  to  this  time  been  confined  to  military  purposes  j  but  it 
is  here  suggested  that  they  might  be  used  with  great  advantage  in 
commercial  concerns ;  that  they  might  be  erected  at  a  trrfHng 
expense,  and  a  correspondence  carried  on  with  them  at  the  dis« 
tance  of  five  or  six  miles.  The  inventor  made  the  experiment 
with  one  of  eight  feet  by  ten,  and  took  down  every  number  at 
the  distance  of  a  mile  and  a  half,  with  the  assistance  of  a  tele* 
*aoope. 

Ohservaiums, — We  apprehend  that  some  contrivance  which  I0 
a-certain  extent  answered  the  end  of  the  interesting  and  import* 
ant  machine  universally  known  by  the  appellation  of  telegraph 
£md  which  is  of  modem  application  and  improvement,  was  kno\m 
tfi  the  ancients  at  a  much  earlier  period  than  many  of  our  readen 
may  have  conceived.  And  when  it  is  considered  that  the  object 
proposed  is,  to  obtain  an  intelligible  figurative  language  which 
may  be  distinguished  at  a  distance,  and  by  which  the  obvious 
delay  in  the  dispatch  of  orders  or  information  by  messenger  may 
be  avoided ;  and  that  the  nature  of  this  work  requires  us  to  pre* 
sent  all  the  useful  and  interesting  inforsaation  in  our  power  rela- 
tive to  each  of  the  topicii  which  come  under  our  review,  we  pr^ 
aume  that  a  brief  historical  sketch  of  that  instrument  will  not  be 
unacceptable  to  many  of  our  readers. 

.  As  the  name  is  descriptive  of  a  contrivance  by  which  informa- 
tion is  almost  instantaneously  conveyed  to  a  considerate  distance, 
whenever  we  find*  a  circumstance  of  this  nature  recorded,  it  it 
natural  to  conclude  that  it  was  e^cted  ,by  some  agent  possessing 
similar  qualities.  It  is  generally  regarded  as  a  welUauthenticated 
fact,  that  the  burning  of  Troy  was  known  in  Greece  a  very  short 
time  after  it  happened,  and  long  before  it  was  possible  for  any 
person  to  have  arrived  there  from  the  scene  of  coiiflagration. 
One  of  the  Greek  plays  opens  'with  a  scene  in  which  a  watcfatnfaA 
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'|9|  Mkmipi^  of  Afy^Le  Hm%U  Tilegr^k 

<tes<VB0<i4  frooi-atowey  m  Greece  with  the  ne^s ;  ,Chat  Tf^^y  V^ 

faken.    He  Umis  expresges  himself ;  *' I  have  been  looking* cmt    • 

fase^  tepr  years  to- sep  when  that* would* h;\j)pei^  and  tli is- night  it  V 

done  ;**  a  propf  that  tlie  ancients  possessed  some  mode  of  con* 
j^yii)^  infbraiation  very  quickly  to  a  great  distance  >  but  wh^  ^ 

Mxat  ujo4e  was^  it  is  not  so  easy  to  determine^    When  the  Chinese    •  ■ 
^ouKtiers  travel  to  distant  patts  of  the  empire^  signals  are  ipade 
hy  means  of  fire  from  one  day's  jouAiey  to  another,  in  oide^  th^    •  *  • 
|^ceparation$  may  be  ntade  for  their  reception.     In  mo^t  barbarotift 
««i)U^u^  it  was  customary  to  give  the  alarm  of  war  by  fires  ligUt^4 
«a»  the  tops  of  hais  ;  and  Poly bius  styles  the  instruments  use4  bf        ^  ^ 
j^^  ancients  for  commuBicatiag  intelligence  in  t^is  manner^  p^rr  •     • 
^,  because  the  signals  were  made  by  means  ofi  fire.    A  new 
JB^thoii  pl"  accomplishhig  this  object  was  invented  bj  Cleoxenv^jk         * 
^soKie  say  by  Deraocritus),  and  much  improved,  b/  ?olybin%r 
Ke^divided  the  Greek  alphabetnnto  fixQ  ptrt,s,-  and  expressed  th^ 
fetters  on  boards  in  five  columns.     The  on^r  in  which  these 
fetters  were  to  be  taken  was  signified  by  torches  held  up  in  certain, 
^^itionft,  previously  agreed  upon  by  the  parties.     .  '..•*'• 

.  Neither  this  last-mentlQi>ed  method,  nor  any  other  Sn^wn  lo       >    %  • 
^eaiicients,  however,  appears  to  h^we  been  carrj^d  into  geuer^     , 
Vse;  »or  have  w«  any  account  of  any  modern  invention  fpr  tUe         ^.     ^ 
Mine  purpose  previous  to  the  Marquis  of  Worcester's,  coi^taiaed  ip  "^    • ' 
las  •'  Ccntufy  of  Inventiojis,''  which  was  pubJislied  in  1663*     jip^  •' 

lliis  work  he  affirms  that  he  lud.  discovered  *'^  a»method  by  wHicb,  .  -   j 

0i  9b  window,,  as  far  as  the  %^y6  can  discover  'black  fr^m  whit?,  a  * 

inan  na^  hold  discourse"^ w;iih  his  correspondent,  without' nois^  . 

luade  or  notice  taken)  beings  according  to  occasion  giv^n,.  g$ 
tSftSAS  afforded,  ex  r^  nata,  and  no  need  of  provision  befbref  and  ^  •  '^  ^ 

lliough  nuich  better  if  foieset^n,^  and  course  takeiji  l^y'  mjutv^       *'- 
coniseut  of  parties/'    This  means  of  correspondence  he  a(|o  a%- 
aertfr  to  have  been  rendered  so  perfect^  that  it  coyild  be  put  m    -^ 
fractice  "  by  night  a^  well  as  by  day,  though  as  'dark  asLPHcb  I*      .     . 
jWaek.'*     On  tk«  'iist  of  JMay.  l684>  Dr.  Hooke^  so  mi:y3i  cele-     u         %j 
ibvated  for  his*  mechjmical  geiHus,  delivered  ^  disc6urse  to  i&' -•  p  \ 

%^l  Society  on  a  method  of  conun^uicating  one's  mind  at  ^  |^   .       *-  j 
great  distance.     In  this  discourse  he;  asserted  the  possibility  qf  •^•.    '        ^ 
conveying  intelligence  fron^  one  place  to  another  at  the  distance: . 
fa(  30,  40,  100,  120,  &c.  miles,  "  in  as  short  a  time  almost  a^^a      •-       '  ,  i 
tsssi  can  wri^e  what  Ke  would  havejusnt  $"  and  laid'  down  direc;^ 
^^oos  for  accomplishing  it.    The  whole  of  this  ingenious  pap^r  • 

.was  published  m  Derham's  Collection  of  Dr.  Hooke's  **  Expert- 
vi&nis  and  Obserualions/*  and  from  which  it  appears  that  hiis  con*  ^ 

^irivanpe  was  little  inferior  to  several  that  have  been  lately  pv9-« 
posed  for  tlie  same  purpose.     William  ^V^ontons,  an  ingenious  •  *   ' 

French  pfeiiosoplief, , about  the  year  1/02,  likewise  invented  .^ 
teiethod  of  conveying  information  from  one.  pli^ce  tcr  another  by  * 
i^)gaals^.^a^  it  improbable,  witliout  any  knowledge  of  what  .had 
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i  ♦    •.   -..  ?    .  •• '  .  •• .-...  '   ••'•  ;■•;'    ".•■  "' 

.    PfilCriptim  fif  Mt^  Ik*'IIardy^$  Telegraph.  937^ 

j'  *^m  pj3?vicftwl7t»Jivan(^on.. the  sarhe  subject  by  the  Marquig  of 

*  : .  *  .  VoFcestar  and  Dr.  Hook^aS*  his  m^hod*seems  tq  be  much  itife^ 
,t  >..    .   rJ9r  tp  tfti^l,  ppinled  outby  this  la^t  gentlemaik   *"     ,^  " 

"  ,    .  .  I)^one  df  these  inveptibns>  hoVevef^  were  applied  to  purposes 

fe        «f  iBtility  beifope  the  French  revolution,  wiien  M.  Chappe,  to\^:irds" 

►  •  •*♦   yhaefuioE  179^,  invented' an  instrunient  of  a  similar  nature^,  and 

apj^&i,io  it  the'name  of  tel^grapJi :  whether  or  not  he  knew  any 

tiding  of  the  invent*ions  of  Dr:  Hooke  and  Aiiiontons  it  is  impos- 

$ibl^  Ux  Sfiy.  •   The  fir §t  chain  of  telegi'aphs  /orjiiied  a  comrauni- 

Cfitiaa  between  tjie  Louvre  at  Paris,    and  -Lislie,   a  distance  of' 

^bQ\lt  thijJty-fwe  leagues,  neai*  which  town  the  French  army  then 

'.'iVta^     Tha 'first  ^escri^)tion  of  this  instrunlfent  is  said  to  have 

*  liejsp  hrqugbt  from  Pa^is  to  Frajokfort  on  tlie  Maine  l?y  a  former 

mf n^er  *^f  the  parliameqt  of  Bonrdeajix,  who  had  seen  that 

^h'lchf  waft  erected  at'  the  Mpuntainvof  * Belvi\Je;  near- Paris.     Two 

"warking  models  of  .it •were  -mad^-at  Franfefort,  and  sent*  by  Mr. 

•"W*'  P%^it  to  \l<9' Duke  *6f  York  :'  an,d  hencathe  plan  and  al- 

•]iib#4)ftt  of  the,  machine  c^m^.  into  Engknd. «  M.  Chappe's  con- 

^-tfpivan^e  consisted'  cblidy  of  an  upright  pdst  bearing  a  tilmsver^e 

^ar  about  lOiQr  12  feet  id  lepgth,  anfl  9  inches  broad,  moveable 

V     *    \    ^beui  »  pivoi  iii  its  Centre  ;  to'eaph  extremity  of  this  bar  an  arm. 

/   s     ^  of  al^out  ^  feet  loog«wa&  attached  by  a  moveable  joint :  by  means 

. '      '    .  ff  these;  three  the^ooabJnation  pf  movement  was  very  extensive, 

5Hfii{i^,  and  easy  to  be  performed. .  A  number  of  arbitrary  posin 

.^f  tJonft*^efe.  ^pMsd  te*  denote  t)ie  letters  of  the  alphabet  j  and  these 

1  '    ^f^^^'wayi  made  precisely  in  the^sai^t^ manner  by  means  of  th< 

•  lAfGhanism  employed  to  work  the  arms«  intelligence  was  conveye() 

.       mt^^^ouishing  accuracy  and  fapidity.  ^  , 

.  >^    /  •  iDcotfsequeoce  of  this  information  various  ex|pei*iments  were' 

,    '        ^lade  in  tkU'Country^  and  a  comntuaication  by  means  of  a  chait\   « 

'      of-sigiiaU  was  soon  established  from  the  Adrair^ty-office  to  the 

\     '.*•  ttaa-i-coa^t^.     Th^  tekgraph*  adopted  for  this  purpose  consisted  of 

•  ; ;   «  sjjCf  bc'ts^B^  bpards,  ieich*mQveabIe  about  an  axis/  and  capable  of  ^ 

*  .'  **- %wg.  pbce4  eittxtx  terticaily  or  tij)rizoatally,'  so  ^  to  be  either 
*.  ■  •"•  "visible  c^f  invisible  'at*  the  nearest  station  at-pleasitre.  These  si^ 
**,  •J  Jjpards  ajpe^  Capable  of  ejjh  limiting  tthirty-six*  changes  by  the  Inost 
»'    ,  ►•%  simple  and  easy  mode  of  working  them  y  and  by  these  the  letters 

,  ^  ..4>f  the alp^abei  and  the  numeral  cyphers  are  denoted.  This  tele* 
'•  ***  gi^ptj  howeyer,  wa»by  no  means  considensd  as 'being /ree  from, 
i  *  ^Ip^aqfeiqti^  .and  incgnveniences,  and  various  contrivances  .,^or  •  re-*    , 

"  ]^^yi2)g  these  have  been'invenfed  since  that  period.     To  give  anj    ' 

*  '  af c^uiit  of  all  these  would  gfeatly  exceed  our  limits;  we  sballj, 
I       ^       ^^efor^  content  oursehres  with  mentioning  a  few  of  the  prin-^ 

y  'pipal'of  th^m.     Mr.  John  Garnet  proposed  a  very  simple  and  in-,  • 

'   '  c       gptriousf  iostrunient,  which  consisted,  merely  of  a  bar  or  plank, 

jpoveable  al^outf  a  centre^   n^nd  which  a  circle  was  described^ 

^l^lfipg  the  ^ttersM)f.  tlie  alphabet  and  figures  depicted  round  its 

eirCufnference.    An  index,  which  corresponded  wilTi.  the  bar  en-* 

'  .     -NO.  ao. — voL*,y.  ^  3t  X,  ■  r 
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'  '  •'••.     ••  *•    '*  J       "      V  ..'.  "I  -•  •?  •  * '  •;. 

'teft    *    " ' D^txriptimof  Mi^or *Le Hardy i  T^Ugrc^L^i  . 

»  abled^the  operator  t6's®t  it  to  any  l«jtfer  tir  ^figure  he  wj&he4|jtdk' 
commiiD*cata,,  i^twiW  ^s'!f&ed^cros»4he,tube  of  the  telescop#- .  *    \^  .• 
used  by  the  ottserver'f  yhich  was^  to  be'Urought' to  pomade  wiu>     •  ^•*'*  • 
or.to4>e  parallel, t9  th^tfar  j  thett  tKe  le'ttet  orlfigiire  ttf  b^  commu-  -•  *    . 
nicated  was  dfepoted  by  a  small  jpdex  at  the  ^ye  end.pf  ^the  tele^* 
scope,   which  .contained  a  iajircle  sijfailar  *'tp  tha( 'encompassing  •     ,  , 

the  centre  of  mAtioIv  6f  the  .bar.,  ^iVn'other  ingenious  improve-  ,  «.  ,  .jf 
meht  was  proposeitn  the?»Gentlemau's  Maga^ie :  itjcoiisisted  d!f    *  •  *  * 

\asenndcircle  oij  twfekjS  feet  ra'dius :  thi^  wa»  to  be  properly  ele*^'  ..^ 
va ted,/ divvied  into  24- eqUaV  parts,  and  each  ofi  these  perforabd 
with  a  circalar'<>penij^^.of  six  ^ejties*in  diamet*er*  These  aper*   .,  ♦•     ' 
tufes  beginning  from  the'lc^'  denoted  the  Jetter/pf  tRe  alphabet;  ^  /  \ 

except  K,  'J5„V,X,*^nd  Q,  wHjch' were  jjmicted  :•  th*e  tenJaihd^r  of      *  J      '  i 

.    the  holes  were  !refterved  ^r^  sisals.. »  fhe  doftamunicfati^fes  to-|^  *  * .  •  I 

ihade  iii  the  ^y  were  pointed ^Dt*by  meSn^^of^atf  Index,'  atJd.  hi'  •  >•  •  -• 
the  night  by  lamps.  Nope  of  the  preceding  telegraphs,  .htjwerfer,  .  .•* .  '  f 
appeaf  to  exceed,  eitlieT'  ipi.'simplu^tyf  cheapiiress,.ifOr  fi^ity;**or'**'  ^  V 
worting^  that  despribed^by  J.N<  Esq.  in  vbl/i.  of»the  Repettorjf^  .  .^^  /;  J 
4Df  Arts,. Old  'Series.     For  ^a'  nocturnal \tfeh?giaph  it  qonsists:  olf'  v**        ^  j 

•  four  large  i5atent  reflectors,  situated  in  the  saiye  pjanfeind  pardlel  ;•  *'^'\.  i 
to  the  horizoi?/  bjft  siifficientljr  elevated  a^ov&  it.'-'^Each  of  thes*   •*' '     >  i 
reflectors' is  susceptible  of  being  elevated  pr  dfej^reisi^.  at  pleasum^/  ••V       \ 
Jby  means  of  winches,  arid  the.  letters  'of •  the  alphaj^et  ai^ddioted*  •  *  •'    /* 
]by  tie  changes. '  When  thjsvtelegraph  i^  used  ih  <he  .da)»,.  c ilt  ball^i*  •  '  * ^ 


py  tae  changes,    w nen  tmsvteiegraph  o^  used  in  itie  .da)»,.  cut  t)all9i'  *        ' . 
pr  any  other  conspicuous  ol^te,  are  to  be  ustcfinstliacj  or  -  tlje  rcr      *U  .  y^  |{ 
flectors.  .  Capfaitf  Pasley/ oF  uie  Royal  Engineers,  also  iiiiK^nted   *'*./.* 
two  tejerraphs!  one  of  them  to-be  used  by'daOud  the  other  by  *  •^\ 


*  telegraphic  information:  in  the*bn8,  eadi  ^gni^ljrepreteiib  a  «ngle  .       .    ■ 
letter  5  in  th^  otlier,  .a  domplete  sdntenf  e« '  Thir  last  has  gejjteraSjrJ^^  •* 

^  been  thought  tc^possess  an  advantage  ocfyer  fhfe  other  in  poi^t  cf  l*t*  '  ^fr 

'  ^xpedltioij',  but  it  i^only  partial  in.  its  appU^tion'^  and^^  hav«.*;^^  • 
already  stated nt  as  our  o|)inioil^N'that  the  g^i^rjj  *^§nieht«'  of  la^-r'^  «v   >t'    *j 
^agp  only  should*be  transfferre/J, "and  thgt^every  real  ilnprifve-^**'  '    **  J 
inent  in  tlie'telegrapijc  art  riiAst  tend  fo'^facilit^^  th^  executic^i  V  *     ,*^ 

•  of  this  object.  .  Our  readers  wHl  readfly  ^rcetvefthat  Major. Ld  *^*Vv      * 
Hardy's^nventlon  has  a  more  dijfect  tendency  tdwai'ds  the  accotti^^'*   '*  . 

•jplishment  of  this  e}id't6an  any  other  which'h^s  yetibeen  laid  b^  "^  ,[•'* 
'^.  fpre  the  public:  its  ^mechanism  is^impl^^lid^itj  appllc^fion^uifl''*  ^  '  .^ 
versAl.  If  any  delay  "during  ttie  working  be  exp^ienceji,  wcl*^  •  « -  ^ 
conceive  it*  vvul  arise,  from  the  fiiTie  which  Will  be  necessary  tP*'  ***.*' 
look  out  the  numbers  an9;wrerin^  to  thd^wofds  "at  ^the  Hrrt,  aiad  '  *  • 
%he  wordj  correspondiDg  to  tfie'iiijmber^  at  fhe  last  station  ;  tibl^a'  *'  *      ^^  . 

^little  experience^  aiid  tfie  Assistance  of  projecting  laWs  fixed  to      >  "     ' 
^e  dictionary  ii  the  term  illation  of  every*  thod8ai\4#  will  cpn*-    -    • 
^tely  remdve^thU  locoayeaieac^  abbuld  it  be  4»undtoej(^,  ana  v 
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«  J^iMier  t]^e*rapidiiy  q{  t£(ts  iritil^eof-coqamunlcation  tr\ily  astOBkh-. 
i.*'  *ihg^  'Mr.  Le  Hardy  obtaibed  th^^ilf^r  t»edal  9f  ^the^  Society  for 
'5V      his  iajent^iii  4.  . .'  #   -,      -**  •  "      -  V    \'  • 


V^ 


. «  ' 


J        ''.'       *  ;.  '■■   i  ^^-  .■■    *r 


I'i-.JJ,  »  ffescrij^HoTi   of  a^  Telegr(^n,% invented  -if^/Qhevatkr'^^Am  N. 
'  .^     '      EjiUXiAATr^^.'-TranS'.Sbc.of'ArtSyJil^XJiFJ.' 

*  ,         '  THi§4elegraph;i  or  Aat  part  of  the  raaciiine  l>y  which  the  sig- 
••  ,•  malsarehiadef  is  co93posed<)f  three  vertical4'ow;g  of  fl^t  vanes,  or 

•  -^  ^'  to^tes^  similar.nU'  th^^  usecl*  ii?  the  .English  tde]goiphs':    Th# 
J ' '     midi^e*  rcfw .cohtaSis  fQur,  *  aiid  e^ch,  -or the  pothers,,  jSr^ee^  of  these- 

-  -  *.^naG9^  ol^hUtteis^  the  fourUiihthe^'midkUisyowbeiQg'above  the 


3  '•r  .       feat.*^  Each  i^dex  h^^  a  fcr^ok  fixed- tfiiitj  .ftom  which  aVire,'  or 
f*  .*•  ^   r0pe,  i^mesdowd  to*theimactiinl>  oy  which,  it  is  wx)iked.    The 


s'C^'*  ,.' iic«:tWw4tJ>  the  sig^^^  beio^'ittaqjied  *to  this  at  pleasure^ 

J  *  •  \i'  the  Vgpais  arethr6u§ht  ilito  an*upright  position." '  "^hen  the  wirea, 
.  t''^^  i^^»^  string!,^ a^'reiievecl  from  tbeii"  9on*nexioa *with^  thej>late,  a 
,1*  "'*•  .  ♦Inrelght  aaspen^d*fton;reach  signal-board  brings  It  to  its  original 
*\s^  « t^sition.^  4Xhp  .bpstness  of  conhettiaig^  these  strings  with  tha  * 
\  \' ,  V  |»lal^  is  .f^Hkat^d,.  by ^meana  of  te^'  ke^s, '  each  marked  with  ^ 
•  '.'» .^  ^  .  figure^enotng  .the  signal-b^ard,  llife"  ^ring'o£  which  is  oppgsitft 
I « •  .,  *  io  it^  and  Vhichnt  Tcaose^td  shde  into  its;proper  notch  in  the  plat^,  ^ 
,        » ^ . .  Wherfjreqlilrei.' **/     '*    '        %  ...     *  ;       *  » 

,A  A4    ,• '  •  Iti  wptkiag  this'  telegraph,  six  signals  are  iua^ally  made  in  a 


-A. 


;se^l^re  An\aa©hut>n  to  tqpjmany 
,^,  frequttftly  bcCur-  in*cbrresponderfce''3revrepBeserfted  by  siich  sig- 


f 


T'  ^d^  rJ^s.  aV  l^f€|,pj«fit  •|e^ily  FecoUec^^.    Theseare*  termed  fixed  sig- 
*»  '  •"  *  'ImIIs^  .aji4"n^y  bejeajiiy  koewn  by  examiniog  the  numbers  of  a    f  • 
•  .4  'jt^le^preifipvttf^f  constnyjtod,    ailfl' rfeiferred  .to  by,  the    signals. 
,^}*^   -''  Thagreatdtivantag^oftbiii  fcoetrivance  is^'  thai:  by  the  powerful 
' .  *  '  »'^^jreragaa^rded  by  the  winch  Und  tarrel.  ^one  man  is  enabled  fo  ' ,  ' 
•)     *^    viBovb  any^iuimb'et'^'or  even  tbenvhole  of  tVe  shutters  at  once,  and   » 
F  .   »  * '  *  ta  yetaSjJ  JLhein  ^a.ti)fttiaituatioil^  be  theweather  eveif  so  b5i3teroiis,  ^ 
■'  ••^*    until  the*  signal  is  ana^^redjv^hich  is  tlie  more  necessary  in  this*^ 
„  '^     *  •  ^telegraph,  on  acqpunt  of  its*greater  number  of  vanes,  or  indexes : 
'*    ,'       •  Iwt  Which  cannot  be  d^ne  in  the  gbyerflm^at  telegrapjhs  ill  Eug-  - 
I  V.     **     •  iahd^  ev)|p. with  th^lr  ni^e  Umited; number  of  vanes,  without  eqj^--  • 
'     t      ,   ploying  several  persons  ^  eac*h  ^^gra^h.If  •  The,  inventor  of  thi« 
'*   *     ♦telegi'fph  states  that  pne.  nwp  is  sufficient  to  jmanage  it  at  the  tw%  ' 
''4iii^pQit4t^\iqpif,  and.  twolnen  at  the  intermediate  ene^ 

*•■  ■"      •>•    /•    /*,    •..."  ^\      .       ■  * 

-  •..     .    •*.    ^    ,  .;,/.. 
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DZ?5^n^alitf7z^.--rWe*3rtfi|i\ciined  to?egar^GhevaMer  .    / 

Celegrapli  as  beUig  super} op- In  some  respects,  te>  <lids6».«ft^oyd^  *      ^  ;• 
by  the  government  6f  Ihis  countty  j  but^S  coosia^bly  .iflfetilir4tt,    ^  ;''  * 
po^tt  pf  generalMKllify  tc\  Major  Le  Harjy's.'    Each,  howevei;^^ 
feceived  the 'same  hofiorary  reward*from  the  Society  to*  vrfalch  Xhey  •-    [ 
transmitted  their  iftiprovdmdbts,      /         .     ':        .  '   *.»    : 

.    -    .    ^  '  ;,    ;    V,        .       t  ••  ^  '     '  ^   .  \V-    •  ' 

Meihod  of  racing  large  Stones  out  of  tjie  Earth,     Bu  Mr^lioBm'j;  ^   ^*  •^' 
^iCBkRD9<yti,-^TranstS^.qfArts^,  Vol.jCXVL      -     .    j!      •I 

•    .  '      ^  '.--'  *'     *•'..•••! 

.  The  afip^ratus  tised  by  M*p.  Rich^rdsotifbrfhis  pfifpyte,*^fitMi*-.     ^  .i*      j 

,     sists  of. a  quadrdngle  -and  lifting  tackle.  The  hin^kg^  ^i|l»^       *  -    ^ 

quadrafigle  are  moveable  at  the.tdp/and^d^se  in  between^e-fbf^         •*'•'« 

tegs,  ftr  tbe  convenience  of  carriage.    The  Mfting  tackte'jotrtlsitfc^*^  /  .    *  J 

of  fivefoW  blocks  and  rope,  the  tbrprter  are  •abdtir^  iindi*^  W'-  ** ' '    V\  ^ 

'diameter  5  a*rdler  about  seven  mdies  diam^r,  "V^hi^i  fstftrwefl'^^^  »    0  J 

^  by  two  long  irpn  ifev^fers,  cthd/a  Winch  bapdle,  a?ed  as'a*saffegtl^.*^    "*,  ....j 

^  *aud  to  regulate' the,  pcTwer  of  the  tev^ers,  aiTd.ib  iron -plug  wIm^  *• ;  ^  -'    ' 

IS  fixed  into  the  top  Of  the  stone  and  hui^g  on  to  tte  hodk  at*tlife' '"' 

Tjottom  of  the  l6\v^r  block  by  means  of  an  oyalin^  ^^ft*^»    T^*  ^  *•' 

>   .plug  constitutes  the  principal  .tmrt  of  Mr.  'ilichm-dbdn^iftVttitW^*  •  ^ 

•  and  consists 'of  a  cylindriciarpiece  of  iron  about  ati  iticht  or-an  ^€ii  '     .'   - 

"and  a  quarter  in-  diameter.     Jjts^  whole  length  is  ^bduftiW  nn<*hes»;    ^1i'\ 

it  is  made  broad  ih  the  middle,  and  has  a  holQ^for  jfclie  ring  to  pMs'  •   '  • 

Hhrou^h, 'which  conne6ti it  to  tiie  blocks    J  ' '.  ?   •      ,     .    -    ■••*    > 

The  method  of  using  this  apparatus  is,  by  ftrrt  piaking  a  clrcftiMr.^  * 

v''bole,  about  three!  oV  four  inches  deep,  in  the  top  of  th^  stdne  io  r     v*  .♦ 

.  'be  raised;  and  driving  the  plug  tight  in<o  itbjimeans  ofajiattnwftr,  •  ^'-^ 

applied  to  its  upper- ex tfemity.'    The  lifting  tackje  b^ng'thiMi  {fftt !.  *      ^  ^' 

in  motion  by  three  men,  a  stone  of  ifouror  fivetons /WBight^n^--  ;  *"'  *  ^ 

be  raised  in  the  space  of  ten  minutes,  and  witbo^it^first  removittg  »-    ^*  *  *' 

the  earth  from  about  it,^  or  any* o^er preparation  e$<^ept  makiftgy*"-  ^*^ 

the  hole  and  fixing  the  tackle.   *C^re,  htjiwever,'.ahoultl  ^  t^ken*   *•    - 

that  it  do  not  receive  any  lateral  t?lonJv>  as  thatirfitnodi^Ay  <jHa-  f^  " 

engages  the  plug.       '-        >'     ^     -•   ■      •' •      ^     *        '^  ^       \     '  ''^'  % 

Mr.  Kichardson*s  adcpuntjs  accompj^nied  by  letife'rs^  #om',t^6    ^'       a 

■  gentlemen  who. have  used  the  apjtaratus,  certifying  to  ,t&ejfilB    ^'       ,* ] 

extent  of  the  above-mentioned  effgpts ;  g^nid'*the  ^ciety  vdted  him  ^  •   ♦     .    1 

their  silver  niedal  for  the  inventioq;  "*•        '       $      •  r-  ^  '  ^  '  .* 


Olfservations.'^'tlns  sipgukr  factvappftjirs  iq  be  well  estafiliifaed  a^ 
by  experiment)  but  the.  actlon'of  the, ping 4s  so  tont;^:aly  to  what 
,  *  theory  would  induce 'us  to  expAt,  that;  we  shall  not  attempt  to*^     ^ 
theorise  upon  it  at  all.    We  hope  1|  wilt  b*e  fotmd  to  answer  a*^  . ' 
weU  upon  a"  more  extensive  trials  as  it  has.  don»  in  vfew-iSjpftri-  . 
ments  5  and  in  that  c^se^  ^Klouiiit  not  ti^t  it  jvill  befotina  very  ^  \ 
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•  '*  V,  f..    *j^-  -/^kfrtfy  m  tqtt^lmri^  Ayes  if  VSnpimifgTimeh0epm.  Mt  . 

'     V  Its^ul  «  «€Tferai  of  (he  nortSern  districts^ where  t^e  surface  6f  ^b» ' 

..^^  •  ^wuflf^ i|, partially  cotered  with  sidbes  of  this  kii#d,  as  well  « 

y     *^  .  StJr  voy  other  pui!^>ove.wiiere  large  stones  arc*  to  be  lifted  toiimall 


.'i  J^HhoSs  jrfoquaiixi^gfhe  Irmg  an4  short  Arcs  pfPlbration  in  jR»w- 
•••  ;  ^  .-^tf^erly.  '  By  Mr.  Wy^LiAM  Hardy,  q/*<  St.  ^John'  Street^ 
y  CletfienwelJ.-^Tratts.  Society  of  Arts,  Fol.XXF.* 

t    *\  •     I^  this  communication,  for  which, Mr.  Hardy  c^ioad  th»  ' 
y*  4   s  jSoc^ety^s'-sUver medal,  ^ree  different mod^  of  accooapli^ingihc 
(        '     '   ma^c^epi  ave  presented.'  The  firs^'of  tbese  is  by  a  stiaight  spring 
,     V*'       pUicfdd«edgewa/«  across  the  impeding  *palldt,  and 'IB  screwed  at 
[  \    "V  ^**  *  the  end  opposite  to  the  direction  of.the  wlieel^  on  it*  appivach  to-  •     v 
l«  V    ' ' '  •' ^JVFards  Xi^e  centre  of  the  .pallet »  the  other  e&iremity  of  this  sprix^;     ^^ 
)  V'  4  s  }'  ^i^ins  a*flat  or  curved  surface;  on.  which  the  ^{^pa8i|ing  tooth    '\ 
,  y  ^.    >af  t^  eyape-whipel  is   received,  which  gives  the  impulse:  the     ^ 
{^^'  * ,*    ^apritig  acb   bet<veea  jtw6  pins  placed  in  {he-pallet  pear  the  end!** 
^\  .> .        r^^  streiigtk  of  this.spring  must  be  so  adjusted,  that  it  may  yield 
;^  «  ;^.a  little^toih^  force  ti  the  wheel  in  giving  the  impulse,  'and  the 
^.       <  '• ' '4i^erent  vibration  will  he  made  In  Ahe  same  time;  the  proper  de*    . 
.  -   *    .  -g^  i>f  slrei^th,  ho^evei:,  can  only  be  ascertained  t^  e:(perimea|;«  * 
'*  ,  .s        /Tbismettiod  also  posses^  this  advantage,  that  liie  sui/aces  la* 
'^  ^   *  '«.   contact  are  ^s$  injured  by*  the  dropping  oi  thp  ^heel  upon  the 
U   '..  .    •-••ftprin^  thaawhftnft^ is* received  upj)n  a  solid  substance  j  neither*     ^ 
*  • .  •.  jiiri  the  vibrations  of  the  balance  so  udoch  ^is^^i^bed  by  ^he  -im-   * 
1        1  \pujse, 

.  .^'  Tbd  second  method  here  proposed* ii  e6Fectied  by  a  straight^ 

\         \  •  '•-•pwng  scisewed  to  the  under  part  of  the  cock,  "placed  on  its  edg^  • 
J     *  i^    ..  IdUmetncaUy  over  the  cylindrical  ^pringi  and  having  a  piece  cut  out    '  • 
j*'  *  "*.  *  •.  .to  clear,  the  balance  arbor'..    One  end  of  this  spring  is  fixed  to  the 
I   *'  *  «*     ;  end  of  the  ^niulum-spring,  dud.  the  strength  of  the  other  is  so  re- 
' .  \  •    '    duced.ai  to  3ddld  a  liule  before  *this  latter  spring  operates  \  on  the     ;. ' 
^•*       "^^  *;«^pdliifeparto£rBe  cgck  where  the  spring  is  scydwed,  a  stud  .i» 
^  •'•  J. fiieci  prcgecting4<iv/hw^rd^' and  having  a  slit  ht- it  to, admit  a 

'    ;.«pi^  piece  at  the  end^f  the  spring  ^  each  side  of  this  ^yl  contains     ^ 
.  ,a9' adjusting  sci^ew*;.  their  points  are  K^pposite  each  other,  and  sb 

ffkuated  that  the  spr^g  may  move  e4ually  bbtween  them  from  '  *^* 
,•;  Its  i^int  i]^  rest.    The^a<7tioB  Cd  the  .spring  between'  the  Adjusting 
•"      screw*^  roust  be  l»ss  than  the  angle-of  escapement.     "Let  ihe 
\  *    balance  be  made  to  vibrate^  so  tliat  the  straight  spring  may  move^ , 
,    .lip  .to  the 'adjusting' screws  upon  each  side,^nd  no  fafther  \  being  «' 
^p    yeaker  than  the  pendplunt-spring^its^xartion  will  be  less,:  htn«ir 
^    the  tune  of  the  Vibrations  will  be  prolonged  5  but  as  they  increase,* 
the  jexertion  of  th^ , pendulum-springe  will  .^commence^  and*gro- 
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*gressively  accelerate  them;  and  this'.^'ccel^ation  SviU^Ways. 6* 
in  proportioni^^he'exertidn'Qf  the  pendulum* spr^ig.  is  to(^  ac'^ 
liem  of  the  jptraight  spring  between  thB^Xwp  .adiustin^  screW'  •  '-  | 
*  TlAis  it  win  always*  countei»&ct  th^acceleratiSg  effect  oif  tb^  esc^^^  ''.'*  ^ 
"Mjlieel  in  the  small '^ircs  of  Vibration,  so  th^.  5ie  ^hiple  of  thegi  ^  ^  .  i, 
shall  be-  pecfornaed  in  tb^  same  time/*    .    ' .-.   .  -^  '   ^        * '.    '  *     .  *  , 

,  The  same  object4s  attained,. in'th'^thiri[.in*tan^7  by  ^'piec^  of     * -^     .'; 

'>  '  riiort  spring- wir^  connected  to 'the  pen^ulun)»s|xring  bya  smaU     y     '    •  ^j 

piece  into  which  t^ej^  are  bqth  '♦tui'ned  abodt  half  a  tui-n  from  the'S  .?».*.•)'  •  ^ 

»tad  of  the /pendulum-spring.    The  jl^ther'  end  6f  tWie  J#ire  *i»  •    '  ^*  *,<  . 

damped,  at  its  naturaj  point  of^est,  to  a  Gliding  pirfCe  prcjectwjg  .  '     .r  ■*'*^ 

'  Irom'the  stnd  of  ijae  pendijum-spring.   ^Botb  springs  will  .thus'acftigk  .*•*  ./v 

*•     together,  and  each^wijl  retain  its  natural  point  of  rest  ^  but  wfeen'^  %  *  * '   -j 
the  sliding  piece  is  a  little  movpd,  feo  as  to  cause,  eacl|  iprfng  to  ^:  ^  ^ 

.  exert  a  certaffi  force  fn^Qpposition  to  that  bf  the  pfber,  both  pojntft  ?    ^^, 

*  "lyf  rest-tvill  be  destioyed.     */  Thus  by  prodac^rfg  this  ciJunteract-** -'^^  *r.  •'  ,' 
-'     jftg  fop^e  ip  th^  two  springs  at  the  ^owest  point  of  vibration,  the^  ♦•  *      t  *  'i 

•,.    acQelerating  effect  of ahe  escapfement-Jbvheel  upon  the^bafenc^Ja •    ,\   •"nj 

f      the  sma}l  arcs  pi  vibration  will  be  CQrrccted  3  tj^^reByNlje  Whole ;  **  l*^  \,  1 

*if  thetp.  will»vibra^0^ in, equal  time.'**  .*.-'***  *      -^     \"'   '•*  i 

*  This  paper  is  accoinpanied  jvith  an  extract'  of  a  letter  fiiteii'  '/     .  '   '*  1 
-GaptaiS' William  Brown ' relative  to.  a  ,chroiJoVneter» he  b«d  pufw y     •,•-''. 

.,  erased  pf  Mt.  Hardy^  in  which"  he^statcs^  that  Kfe  could  not  di«*»  *  \*  •  \ 
^myveV'  thai  it^^iajd  variedoiie  second  during  .his  pas^gp  6f  twectt^  *.  •?  •  ...I 
'  feur  Says  from  Liverpool'  to  Gape  D^  V^rd>.  on  ^tixe  Mricanpi^ea^        '  •  •     '  1 

'•    '*  *  .    -■^■'' — ^'    •  '  "•''-;    4*?— j 

*  '■  *     observations. — ^Thd.rp^ans/einployeJ  by  Mf.  Hardy  for  e^tt;-?    *  . 
'  .^  Ine  the  purpose  specified^  in  the  title,  to  thls^  article*  appeayjo  be-  ? 

J  <  ^. ,  simple  and  natura^^  'ana  wHen..adjuste<*  witb-that  4egree  of  nj^etr  .    "  *  %  •  ^ 

^*  '  'which  thiiigs' Qf.this  nature  ?equirj„will  produce  the  desijpedeffiicp^%   ' .       < 

, .  to^a.cofi$id^rtible.  degree.^ '.  ThisMs'strongly'cpnfirttied  byifee  testf^.**    /  .  ^  ^^ 

pionjf.fef  Captain  Brown  ^  as  a  chronometel*  ^hfch;couRl  be.<?af-»  f   ;,  * 

*  rie^froqp'this  coynUy  toupii^ards*of  njne^degrecjpVidSttift^^^  '  C-- 
"•    ■%  2Qnei  with^sojliitie'variatiisp  in  ife*  ratf  of.gbing  is  l^e  f^as  fit^ed^^*       * 

"'must  be  one  of  a  superior  obrjitruction.  ..We,**ho\^yer,^ink'it.  /-  ^       ^ 
-^  ,.   withinfthe  limlfs  of  possiiyiit^,  that  jtaptain  «,,^i»ight.bd^^ftati^*        \  *^ 

\o^the  njeanS  of  detemuping- jsvitJi.sUQK  a  ^eat  degree  df  accuracj-^*  ;•  ' 
4, .  "  These  meth^s.*appear  io '  be , oiijy  modificatioiK  'pf  thajt, *which:*     • 
. , Mr.  rt ^  gubljshea  in  the  5§th  riUndber  of  the* Ph jlosopljical  Joumilj^  .?^ 

*  an(f '^we  noti,ce<f  at  "page  3 13  of  our  second  volum^.     See  ^iao^fS^  \ 
I  lA^rks  on  this  subject  at  page  309  of  ^e«»nae  yb^onae*  '^  " ./       "^ 
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I  *^    '.*'.»■*•'.•*>;'•  '  '.  -  « •  ^ 

■  ^  jmMffiiMrfyf  Roj^^sartd  Sacking  fr&m  Sh^efs  JVoat,  to  answer 

•  V      ^hl'Pur^e  ^  stmUitgr  Articles  made  from  Etemp.     £y  Oeo&oIe 
.  '    ^  *     WBi^woKTH^^fj.— Trans.  I^ckty  of  Arts,  Vol  X^^Vl 

^ «    •    V        !MR#^hltworth  thinks,  that  ftrodllea  ropes  aftd  sacking  might 

•  y  .«.,iT.,'besubstitute4'*ibr  tJloSb  article^  t^^Jiich  are  now /nanUfactured  from 
t,^  i'  •  h^nQpii^n»»ftiariy  instances^  with  botli  individaaiaiid  national  ad* 
./-  '        v^atagfc.^   Wofsted  ropes  have  been  tried  ^r  agricukural  pur* 

*j     •*  >^sfe8,  qnd .  found  fully  to  answlr  the  eJtpectatiQD  that  -was  fcnter-  ' 
•  *v  Jtaioed  respecting*  them.    Traces  andl  ^loi^gh-Knes,  after,  having     >< 
;   becDln^opstant  use*  for  three  monffes,  did^not  appear  worse  than 
,      •*'    '  thay  were  at  first  ;*  and  waggoners  preferred^  ropes  of  this  kind  for 
*•     *'  '^' ''•binding. Idads  of  hay^ifd  corn,  as.  Uio§e  were^canried  hoine  in  a*     ' 
' ..  y|nore  regular  arid  even  state  which  were  bound  with*  thep^  than. 
•  others -«which  were  fastened  with  hempen  ^opes.    They  did  pot    ^ 
\,0\^*  **  •  became  .stiff 'fty  lif  ing  wet  ^nd  dried  again,  as  jopes  n^de  of  hempt 
V    -';  '*do,'' Mr.  W.  ^sothiiiks  that  their  elasticity  will ,  renaer  thea? 
'*   *  ,    '*'  pippcr  ioT  the  purpose  of  breeching  guns^^nd  of  being* used  ii^ 
"*\  -  /^  .  * '.  ruhning  rigging  In 'pjlrticular  situations.  •  A  rope  of  this  kjhd  warn 
'   .  •  •  **  used  in  turning'^  cylinder  fron^  tl!e.axis  <if«  water-wheel,  and  Wiit  ^. 
•   *    ,  fo^ind- to^'Mi^^r  longfr  than  any  pne  m^e  of  hemghad  ^one  itt^ 
r  "  ^  .      '  'Ofe  ^ive  situatioa.    ^  vjrdrstied  rope  24  feet  9  inches  Ion/,  ana' 
j^        ^  d-j^  4'nches«.in  circum£ei[|snce^  ^t&e.  wei.ght  ^of ^wtai^h  was  eight  ^ 
'  l"     ••«.' pounds  threfe  ounces,"  supp6rted*.ii ,  weight  of  one  toft  thirleea*  * 
/'*«   '.JiuiMire^^, three  qDjirters *an4   jixtbi^n ^oupds,  but  was*Jt)tokea  .    • 
'      *      .  *  \by  th|  additjop.Xf  fifty-two 'pounds  more.i'The  expense  of  ropes  ^ 
1^   .»   '     jg^i^lte  from  qombedrii^ool  is  stated  to  be**aboutth{ee-ifcn  »*^,»  ".  ' 

•  .  ^  JU  vainf^  ibaa  those  manufactured  frona  h^mp ;  ^But  tliatjthis  will  te.**^^  •  -^ 
I,          **  .V.idoubl)rtfcrnj^a(iated  by  the  y^ue  of  the  old  martSfl^^,  which  are  ^"       ^        ', 

"    *   '      "  ca^4bl«iof  beiijg''Aiai>iufactur^  again,  aild^.wl^cli  are  woftjj^fciie^rlj' 
^^  two  fiftl^  pf  tbeioriginaLwooJ,^ ;  ^    '  "  ^  .   ',  '   .• 


1^  ".  *  i^  men^i  tjbaf  it^  will' fnake  ^od  hamino<?ks.  Ei^tirm^ting  t^e  raw 
I  ••  '  y»  yatemls  at  1B4Z.  pert9n,  the  following  compart  son  ofJ'Soth  their 
,       V     •  i   ¥W  ^d "old  value  is  given :    '  •     i,*  *         *    •  •       ; 

I       '  f'        ''  t        17'ounce^hep^,  worthy  new,  13c?.  old  id.     ,    * '  . 
•      *•*'    'Vr  .  "     1?  ounces  ^^ol^         ditto  \2d.^o\dAd.      *     ^»«      V. 

.  *  *  I  *  With  i*e*peQttfofbe  adV^nta^es  to  be  derived  fronvt;his  substitute.* 
j;^         '^^    for  hemp,  Mr.»W.4observes  :  * ''  Wo6l  fsed  upc^i  *my  plan  will 
lurnish  emploj^hc^  'to  Hiteinufacturers^   who  "are  now  ii^  greaf 
^  ^•.  need;  it  will* relieve  the  groweri^rof  loifg  wool,  by  tajcing^aii 
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article  at  a  fair  price,  which  mmt  otherwise  reteama  img  npoii^ 

their  hands,  ^m  Jt  wilf  gife  ncw^Vfe  aod  vigour'to  oi!r  jfi^pnaf 


4 


their  hands,  ^xKl  Jt  will  gife 
commerce."         "'  * 

.  •  .  Ohseryatsons.-^lCk  soma  c^ses  the  atangthf  is  <fti]«iSvt)w^\3^;-   « 

deity  oCzffUfe^  ]» the  a^gst  detirflbl^  prepect)^.   Jip  the  fi^FHi^  of . 
these  qbalities,  thi  kind  of  rqpes  proposed  l^rMr.  WhitwQrth 
haxe  been  fband^to  be  far  to^or  to  tijoBe  quanuf^tqieA  m>a\     ^* 
Bemp.    Mr.  Chapman/ in  his  treatise  on-  ''The  Mahu^chu^  aij4       •  *  ' 
^        Dbratiop  of  Cordag^"  has  stated  an  exprriment  which  fee  oriKk  on        •* ', 
<  a  WQollen  jope  j  and  from  whiq]|i  he  concludes,  that  its  st:^ngt|i  ^ 

was  only  equal  t.tf  one  thirS  of  that  of  a  good  heppen  rqpe  gf  3iay  • 
^       aame  weight;  and*about  tw<^ thirds  of  such  white  n^cs  ^'ar^  •  ,*' 
\     p  usually  made  in  the  interior  of  the  country.    The  cir^Htaferenqs  ^» 

of  this  rope  was  1.^  ifeches,  and  its  l^gth  24  inches,  which  in-^     * 
ereased  to  more  than  37  befoi:e  it  broke,  which  it  did  when*    .^    ^\ 
sCretched  ^  a  weight  off  7,^  cjjts.  when  by  the  sudden  (?&-| 
/f    action  its  length  retumed.to  2(5^  inches..    The  exp^naent,  how-    .     ^ ' 
^er,  sh^ws  the  great  elasticity  of  this  kind  of  rQf>e.s,  and  therWbre,.         * 
proves  ,their  fitness  for  purposes  in  which  this  quality  is  chiefljjE;^,    ■ 
wante(L     Sacking  o^ihis  kin^}  will  probably  answer  for  ha^*'"     . 
mocks,,  provided  it  will'be^r  pointing  as  i^U  as  the  cloth .nia<fe 
•  of  hemp,  but  not  for  <h^^bottomsefl?eds  in  general.   A  light  sail-* 
doth^  we  think,  might  be  made  of  this  kmdt  of  wQp)>  whijoii^::    > 
hom  its*  elasticity,  would  be  preferable  for  smarJl  vessels  toFtbatia  • 

^      '*         4.  nieat  present*.^  andKght  wooll^*stufls  tof  this  nature  njighlt  also.  — 
5  ,.         '    be  Used  for  a  variety  of  cpmmc-n  purposes  for  which  they  wouldi    ,     f  ;^ 

iti  some  respects,  be  jpefetable  to  hempAi  or  Ifn^i^ cloth  i^ow  q[StdT.  *.    * 
The  quantity.pf  h^mp,*whichis  annually  mabufacturiad  into-^alcred- 
*  *^  If  ^»  Cordage  is  the  united  kingdom,,  has  been  stated  at*  ^,t)00  tons;        *  \\ 
*   ] ''    arid  Mr.  "Wi  th^i^s  that  ^out  15,900  tons  of  long  wpol  'jtfigJft  be;*  *. 
. .  dedicated  t(\  fills'  purpose,^  We,  however,  o6ijc^v^*tiiat,tnis.  qfisp*  • 
••  •  tity  yflh\d  interfere*  a  great*  deal  too  muc8'  witK  our  e^bJishfedj  /  ^^ 

$  ^      woollen  bnanufactufe.     ThCj^ant  of  strength  t(i)  in  ropes*  of  flifs        •♦'. 

rtind  will  always  constitutes  materia^  o&tacle  to' thW.-^^njl,'     \- 
.    -adoption.      ^     .         '  ,   ^  ,•  ;         ^^'/'.'^       *^^      .' 

Imf^fAei,  Cr3hk  -us^  in  wor^g  fdegr^f^  y  ijT  W.^m^n:  ^  ^ 
y  Waed;  laithJiemarks  on  his  Compemqiim  £tmditkmi^7r4flk>'- 
Sodety  of  Arts,  m,  XXVI.  ,  ^  -  •  ;    •      '• 

*  ThTS  improved  crank  consists  of  a  wh&l  fixed  on 4he  axis.<d5t§C.  ^ 

'        i,.  -  *«tgnal-board,*|^rtd  having*two  segments^offcircles'^ttachedto  it  l^   '\ 
^      means  of  a  steel  spring %aslened  to  ihqjr' adjoipmg  ends,,yj^5t   •• 
-♦  causes  th$'m  always  to  endeavour \o  recede  fr<5m'  tne.circumf^ren(it         ^ 

,     of  the  circle.    Th&  s^mente  have  grooves  in»  their  peripherieMi^   .         ' 

•         '  .  »    ■ 

ii^.        '.  •         ^       •  ,  Digitized  b'y  Google         ' 


has  a  notch  in  its  exterior  edge ;  tbu^iiotches.  an^  a  quarter.of  a. 
circle,^  o):^9(rdi|tiBl  from  eaobiOtber^  .^^iieo  thai,  signal-board  it 
placed  in  a  vertical  position^  one  of  these  notches  is  locked  on  jt 
piece  of  if  oil  by  the*  ibfce  of  the  'ffpring  by  which  the  segmenra-^ 

*  attached  to  the  whe^l,  and  it  remains' in -this  position  untU  }i  is 
relieved  by  polling  the  cordwlhiiih  'Jjfasses  over  its  perlpheiT't'thK' 
operation  permits  the  wheel  to  itvolvo  the  contrary  way,  wti'eir  a 

;  force  is  applied  to  the  other  cord ;  the  oth^r  notch  then  catches 
the  koxt,  a<kd.ret9in8^  .tb.e  sig&al7t>oar4  Ift  a  4lorizo^iaL  B<|sitio||  till 
it  if  released  IB  a. similar  tnanoer*  ■-,  ,    i   .       ,,« 

^  '   jMn'Ward's  roattrks^  on  hi$;Con3peosation-pendukai  lekie  to 

'  ab  eiTPQ  in  cbe  de^oiiptiQi^tQCit^  pubUfhed.  in,|hpiaflt  VQLuoiejp^tbo. 

Soeie^y-s  TcaQsi^^ipo^^  bnt  niafce.n(fa)tecati9Qin  tl^  genei^  de^ 

'tcfipti<>fi  ,whieb  W9  &YP  c^lTlt^iftipventicN;!  at  page 454  pf  purfourth^ 

I  Oiservaiiws»^^Tk^  mpwQt  ^^ity  p(  !dkU  c^^  those  ia 
C0TOmQ»  twe,  iparttqulacly  ip  wi^dy  W!eather,.,is  .pbv^Uftji  ^d  its 
coDstJfuGtioti  adds  aaptib^r  propf  pf  Mr.  Ward's  ing^QaityfQ^^hose  * 
jlbeedy  noticed; in  .our  second  ao^  fourth  vpluipf  s^-,  ,^b^  Spcjety  to 
Whom  the  model  wmMntM^ymi^^Mr^'W^  Yii^^%.§^mM  ten 
guineas^fothi%iwfn^piUu  w,  ^    J  .\^.  vu  -  'J    v^  .^-  ^;  '     t 


'Reply  to  Mr.'hi'^l(3ijS''rAfkiifm^(M^ 

•■  .  -  ...  -        ^     .      ;•  V   .•  ■    .  ;   "-J ;       -    :  ■« 

Ibt  this  reply,  Mr.  Ort.dobteiids  that  bodies  floating  in  a  stream 

of  Water varcndcsceodi^. an  iDcliiMd .  plRne>  .aOjl.jaret|n|luQOced  iii 

,  l^eir  progre^  by  two  causes,  viz.  the  motion  q^WQWH^ted  to 

•   them  by  the  motion  of  the  flui44n  which  they  float,  anrf  by  then: 

\^^(K«ii  weigtitra^tsin^froU  »th0.i4(iberentprbi^rtj'  ctf.giravity,^  He 

'«lso46feiids>bts>,^^.conipafitojb^betwa^n  foaUs.of  different  weights 

lolling,  down  an  ■  iodijied^plinei  aiid  bciams  or'barges  of  dii^rent 

weigirts&>atixig!:dQwti'!a  f Qfinmg  ainaam/'  byobservljigthdirtho 

^tnsospiiare  is  never,  pesfectly  atvestt  except  .when  all  tbe  p^tiql^s 

t  of  which  ;it'fsxQaiposadi8Qean'equilibrio»  which  hs»lA9m  the^case^ 

and  never .geaend^Iso^i  .Mr.Oit  likewise^objects  to  Mn  fiiaflow's  ' 

pQintiMi^oi  »4>eiuB'leaded'at  one  ^eod*.  moving  *par41^]  Aa  itself 

when  placed  4n,  nmrnng  ^ajt»»|.  aDodafiroooi,:  that  a  y  h^mr  thus 

loaded  cannot  prescarve.  its  pamUdisnx  fpr.SQ  InsJ^nt .  Jj;„must 

B  iPbey.the  laws  of  giavity^  and  instantaneously  begin  to  .chaise  its 

iitiiatton>thebeaVy  end  getting  fbremofit."  .,  f  . 

Msetvatiom.^-^\ich  of  onr  ifeaders ,  as  are  aoqnainteKl  "mih  sub* 
jecU  of  thia  n^nrs^  abd  inteoMted  thc^r^Ai  wUli^dilyapF^^^i^ 
this  reply  of  1^.  Orr*Sj  and  determine^for  thoaiselT«i.hpv(.i^  he 

JIO.  ^.-^OL.  v»  *  sx 
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346  ]lfr.  Htdts  teUgra^kOeremti^  Iki/km  tinimmS tMUn^ 
has  eidier  ddfended  hfs  own  potittons^  or  mvalidated  Mr.  Bftiiow^s. 
For  our  parts,  we  do  «ot  <»Beeivo^tibdt  he  has  rendered  his  ori- 
ginal solution  a  whit  more  satisfactory  than  it  was  at  first.     ' 


&tggefiion  fir  estdbltshing    a  tetegjrdpMc  Ihtercpurse   between^ 
%if^n  and  DubBn..   Bff  the  Hev^  James  KhLh.'^PhiL  Mag. 

Mil.  JMl  statesV  that  «ei  Ms^rriuvA  at  Tdrf  Point,  Fau:  BteA, 
Ireland,  he  hired  a  boat  and  sailed  te  CMitimdii  Scetlatxd :  the 
distance  of  which  he  found  to  b0  only  eleven  niiles  and  la  half,  in- 
stead of  between  M  and  dO^  as  laid  down  in  sevend  modem  maps. 
TMs  snggested  to  him  the  idto  cf  Ithe  {^rbposedietegraphicf  eom^ 
ifounicationi'by  which,  informsftioh  might  easily  h<»  eonveyed  from^ 
Fair  Head  to  the  Mull  of  Cantire  ;  the  distance  between  whieh  i» 
le^  than  between  two  of  the  communicating  points  in  the  line 
f^ni  London  to  Portsmouth,  which  iis  tfeaiiy  t&irteen  miles.  Kela* 
tive  to  this  intercourse,  he  obsenres  $'' In  erecting  atelegraf^ 
'  Southward  iiom  Dubhn  to  Cork>  and  kiorthward^ to  Fair^Head, 
there  seems  no  difficulty  at  alK  At  Fair  Head,  and  the  oppeaite 
{)bint  in  Scotland,  signals  to  draw  attention  might  be  addressed 
hoth  to  the  eye  and  the  ear;  those  to  the  ear  beteg  Calculated  to 
rpuse  attention,  and  induce  people  to  look  out  and  apply  to  their 
glasses.  From  Cantire,  through  the  islands  of  Arran  and  Bute, 
and  other  places,  information  might  be  sent  byGlasgoWt  Edha* 
hurgh,  kc,  direct  to  London,  and  back  ajgain  to  Dublin,  Cork, 
&c.  in  the  course  of  a  few  minutesl**'^  A  mode  of  communicating  • 
Speedy  hifermation  to  our  ^eets  in  Cork  harbour,  as  wdfi  atf  to 
them  when  in  EngHsh  ports,  Mr.lieli  regards  aa  an  olQei^  bf 
great  importance. 

'  Olservations.'^Ir^  this  communication  Mr.  Hail  appears  to  hsm 
cot^unded  Torr  Point  with  Fatr'Head,  or  aupi{osedthemjtQ  be 
Ihe  same  poinit  of  land,  tlipugh  the  latter  ia  situated  several  miles 
to  the  n6rth-wesiward  of  the  former  i  and  considerably  farther 
fr^  the  opponte  coast  of  Scotiand.  In  aome  of  the  beit  mapa. 
lately  published,  the  least  distaiice  between  Irc§a»d  ind  Scotland 
is  laid  down  at  Vety. little  more  thah  Mr.  H«  haa  stated  it  to  be. 
And'  with  respect  |o  the  chain  of  telegrtfpha  which  he  snggeats^,  it 
^rtainly  w6u]dnot  be  void jof  utility:;  as  a  ready  mtena  of  con*' 
veylng  intelligence  barween  the  metropoHa  and  our  i^ipp^g,  ai 
wfai^ver  port  of  the  united  kingdom  th^  tiivfr:bes>  la^  'itl'SMHIy 
cases  be  a  matter  of  the  greatest  mpmeq)  y  and  dxetefere.  should 
be  provided  as  far  as  circumstances  will  permit.  We,  howevbr, 
Bpptehef^  that  the  Conveyance  of  information  &roi%h:the  eattent 
of  line  which  Mn  H;  liaa  pointed  oot^  #ould  occupy  more  than  i 

few  ti^Ules*  '-i-^-   ■"•    -    -.  ..•..•.   ;r.        -,  -  t     /:•: 
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New  Method  proposed  for  mecuuring.  a  Ship*s  Rate  of  Sailing.    Jfy 
Mr.  James  Buansv; — PhU.  Jmrn.  Ao.  106. 

This  new  method  consists  In  having  a  giveii  length  df  line 
towing  astern  of  the  ^rtktl  ihi  rate  of  sailing  of  "wfa^h  is  to  be 
determined,  whicb  will  pull,  against  her  head- way;  and  as  the 
ship's  way  increases,  tlie  pull  of  the  line  will  increase,  and.  the 
fsmtsnxy.  This  nielbod  Jtf  r»  B*  tblnKs  19  less  lia.kle  to  give  ei^ 
roneoos  or  variable  results  tbia  apy  which  can  be  made  near. a 
ahip;  apd,  firpm  a  trial  made  in  a  boat,s^med  to  answer  very  x^« 
The  line  being  passed  over  a  pulley  at  the  stem  of  the  ship/  its 
inner  end  is  to  be  6stened  to  a  loose  chain  adapted  to  the  purpose, 
.or  t6  have  a  number  of  small  weightar,  made  conseicutive  by  short 
intervals  of  line  attached  to  it.  *^  In  an  improved  state  of  the  ex^ 
.  periment,  instead  of  using  weights  or  4i  puUey/the  inner  end  of  the 
line  (coming  direct  from  the  water)  can  be  fastened  to  a  spring, 
and  communicate  with  an  index  that  shall  express  the  rate  of 
sailing.'* 

Ofoairalfoni.-:*How  fir  this  new  method  may  be  preferable,  or 
whether  or  not  it  be  at  all  preferable  to  either  Mr:  BosweU*s,  de- 
fOfbed  in  our  vol.  iii.  page  360,  or  to  General  Grant's,  inserted  at 
p.  57,  voL  iv.  of  this  work,  we  shall  90t  attempt  to  decide.  It 
however  is  liable  to  the  first,  third,  and  fourth  objections  which  we 
have  urged  against  this  last :  and,  in  fact,  the  whdle  of  what  iil- 
duced  Mn  Bumeyto  pcopose  this  new  method  seems  to  have 
.been  only  guessed  work,  ^nd  therefore  not  at  all  to  be  depended 
npon^  *  •       ' 

On  Deal  Penduhm  Rods.    By  Mr.  E.  Walkir^-^FAi/.  Mag. 
•    '  N0.ISS. 

In  order  to  give  an  appearance  of  importance  to  this  communi- 
cation, Mr.  Walker  asks,  '*  who  would  believe,  without  having 
recoune  to  facts,  thatelodcs  with  deal  pendulum  rods  perform 
newrh  as  weU  as  the  transit  clock  at  the  Royal  Observatory  l" 
He  then  recapitulates  the  substance  of  his  former  paper  on  this 
subject^  which  we  noticed  in  our  I8th  Number.    He  enters  into 
•  some  explanation  relative  to  the  making  of  the  asitronomical  clock 
.at  Gfeenwich;  and  gives  a  table  of  the  greatest  variations,  m  its 
daily  rate  of  going  j  the  mean  annual-  variation  of  which  for  a 
period  of  ^x  years  was  3'  Sf\  that  of  .his  clock  he  states 'at 
5'  4V';  the  difference  he  makes.  I'  51^5  this,  .however,  is 
:2f  ZT!'.    Mr.  W.  has  also  subjoined  aa  explanation  hi  the  hygro* 
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348  Mr.  Marrat  on  ^eoffielricftl  Proportion; 

n»tisr,  which  he  used  to  ascertaia  that  this  wooden  pendalum 
varied  in  iu  length  by  different  Bfg^Sei  of  inoistare  :  and  this  hap- 
peas  to'  t>e  t|i(^  door  of  his  clock-case ! 

Oi5crvflAw5.*i-lliJ«  18  anotliAr  of  Mr*  Walk^'s  vafoa^fe  com- 
limnicdtiao8«-we  shall  probably  have  to  thank  him  for  something 

tei>aWUemoneofour8ub»|jjaen^  ...    .   .    ._..., 


0»  georuMtncol  Proportion.  %  Wm^Masbat^  £r;.«*d?Ai/.  JIfaf, 

Mt'.Manrat  observes,  thai  a  great  part  of  the  obscurity  with 
wbid^  this  subject  is  enydoped,  arises  from  the  vague  and  am* 
bigi|6uB  manner  in  wbich.autbors  have  defined  the  word  propor- 
tion I  and  that  it  is  frequently  confounded  with  the  words  ratio* 
re6son»  analogy^  ^c.  He  alsq  remarks,  that  the  method  of  treat- 
ing'the  subject  geon^etricaily,  as  in  m6st  modern  books  of 
geonletry^  isnot  tbeinostel%ib}e>  or  best  ^apted  to  learners^j 
and  that  the  difficulties  attending  the  fifth  book  of  Euclid's  Ele- 
ments are  so  great,  that  very  few  students  ever  thoroughly  nnder- 
staQd'bi$  demoDstrationsj  chiefly  owing  to  their  iQabilily  to  form 
a  cbrr^t  idea  of  jiis.  criterion  of  psopDition.  In  order  to  avaid 
the^  dijPScuities.  and  exhibit  the  .subject  in  a  cleftrer  and  moce 
simp)e  light*  Mr.M,  defines  rati 6  to;. be  the  relation  wliich 
aut^ts  between  two  qumttities  with  respect  to  their  naagnitudes. 
Propor0on,he  conceives  to  be  an  equality  of  ratios  f  and  that  the 
. wboli^  doctrine  of  proportion  flows  im0)e4iately  from  these  obvioiia 
principles^  , 

Agieeable  to  these  premises,  Mr.  Marrat  then  exhibits  and 
illustrates  the  chief  propositions  relating  to  the  doctrine  of  ptopor- 
'  iMiusi  quauuucs^  anu  lui -'viiis  pQrpiiie^iic^iiifnnviBe-*<n*xBo^BB* 
gua^^e  of  algebra,  as  b^ing  best  adapted  to  the  svbject, 

Observations.-^The  prinbfples  upon  which  Mr,  Marrat  hat 
grounded  his  demonstrations  are  kid  down  with  •  considerable 
clearness  and  precision ;  and  the  demonstrations*^!^' general,  and 
applicable  to  all  kinds  of  quantities  botii  i^ommeosurable  amlia- 
commensurable.  The  algebraic  ii^nguage  too^  ip  wU^  th^^are 
expressed,  from  the  rapidity  with  which  >t  conveys  the  ideasmthe 
operations  supposed  to  be  performed  in  thfse  diempustrations,  we 
r^rdas  more  suitable  than  at)y  other  to  the  subject* 

One  9^  the  principal  obstacles  which,  studefits^.mi^etwitb  ip^the 
^ifth  bpqk  of  Euclid,  is  the  ditficully  of  r^cowiling  the  id^.  of 
proportion -which  they  have  previously  aciqiiired,  with  the^de^- 
liition  of  it  which  is  there  given^..  *"  Oar  first.  vAe^  on^this  subject 
Hre  obtained  by  comparing  together  tb^fixnagpitndestof  external 
objects*  ^  These  ideas  ^e  at  fipt jgfuerally  vague ;  but  tbeatiady  of 
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Ofcow'erAig  an  trdbwrg  BiJance  into  o  hyirdiiatic  Sdt&nce,  %49 

'dritlimedc  inpnders  tfaiem  much  iQore  correct;  as  by  this  we  ^ 
<aught  to  call  four  numbers  prc^ortioiials,  when  the  quorle&a 
arising  frorQ  dividing  the  first  by  the  second^  and  the  third  by  th0 
fourth/  are  equal  to  each  other.  And'  as  this  operatTon  of  divisiofi 
Is  as  applicable  to  any  ma^itudes  pf  the  same  kind  as  to  num- 
i>er9>  the  idea  of  proportion  thus  obtained  becomes  perfect^ 
general. 


On  a  M^^k^  ^S^  €^^^^^  on.  ^rfmaty ,  Balance  info  a  gwd 
hytipoiialic  Balance.    By  ilf.  Giovanni  Fabeoni.— Jottf.  i£e 

Thu  contrivance  consists  of  a  moveable  column,  with  a  ves^l 
of  w.4|er  proper  for  t^e  purpose  fixed  upon  it.  This  being  placed 
under  one  endof  any , scale-beam,  provided  it  be  accurate,  renders 
.  it  Capable  of  affording  spe<^iiic  weights  without  having  recourse  to 
hydrostatic  balances.  One  of  the  scales  is  to  be  left,  and  an  e^act 
covinterpoise  substituted  for  the  .other,  having  a  hootc  attached  to 
■  its  upper  and  lower. pans  j  the  vessel  being  then' filled  with  dis- 
tilled water,  and  so  placed  that  the  body  of  which  the  specific  gra- 
vity is  to  be  ascertained,^  may  always  remain  at  the  same  height : 
tlus  is  easily  effected  by  means  of  a  rack  and  pinion  attached  to  the 
C(^I^qPj  by  which  it  is  moved  upwards  o;:  downwards  to  the  height 
requfred,  and  the  substance  to  be  examined  becomes  immersed 
.UQd^r  t£be  surfaoe  <>£  the  water  at  the  proper  height.  Tbusaajr 
coguQon.  scales  are  easily  and  simply  converted  into  a  hydrostatic 
balance*      / . 

The  author  then  enters  into  some  disquisitions  relative  to  the 

Kcific  gravities  of  several  substances,  the  difficulty  of  ascertaining 
m  with^accofacy,:  and  thejoplnion  of'several' authors  respecting 
.  thfl  ai^ject ;  but  as  these  are  foreign  to  the  title  of  the  paper;  we 
shall  not  fc^ow  him  through  them.  '  * 


Ofa£rMt<tMts.-*Thls  contrivance  has  aimpHcky  io  veoDnunend  it, 
•]|d  will  doubtless  answer  the  purpcee  very  wdl  in  rnaaj  caises*; 
lMit>  though  we  thus  readily  iubscribeHo  its  utility,  we  dp  notthink 
tbat4t  possesses  all;  that  coiivemence  and  accuraqr,  which  the  in- 
ventor seems  ta attnbute  to  it»  Tbe-ingenious  Mr.  Prcoiy  inveotid 

.  a  support  £)r  balances.of,  all  dimensions,  whether  common  orhyv 
dicttUtical,  which  is  well  oalqulatedto  render  th^  Operations  to^he 
perfocnied,  mm  expedifious  and  conv^ieot,  tidthout  dim^iiabiBg 
thrir^accnia^;^  This  support,.: Mr.  P.  .observes/:besides  the^d- 
vantage  of  being  adapted  to  all  kind?  of  balances,  whether  theybe 

.forpi^iedwith  suspending  handles,  or  the  beam  haiw  nothing  but 
it8vpei|^re9,;,pQssdssdi  that  of  being  cbnf  trticted  at  a  small  expense, 
either  in  wood  or  metal.  A  de^ription  may  be  seen  in  the  Annates 
4e  Chimki  sxvi.  p.  50 }  or  in  Gregory's  Mech.  vol.  ii.  p.  94* 
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'  Tiie  si^bstances  to  be  .Wjeigt^ed  hydrostaUcally^  .^cc^pfiiig  ia 
the^^sual  method,  are  suspended  by  a  very  thin  wire :  but  by  using 
two  vesselft  of  water,  one  under  each  scale>  according  to  Mr. 
Frony*s  method,  and  suspending  to  the  two  scales^  wirc«  of  equal 
diameter  \  one  of  them  for  the  9uppart  of  the. substance  that  is  ta 
be  weighed,  and  the  other  to  be  partly  immersed  in  the  water^ 
their  diameters  will  evidently  have  no  influence  upon  the  accuracy 
of  the  operation.  The  apparatus  being  so  adjusted  that  the  twp 
wiws  fBttf  be  m  equiltbm  at  iirst^  this  ^eqmfibritim  wiU  be  mni**- 
tained,  whether  the  beam  be  elevated  or  depressed^  as  it  still  re* 
tains  Its  horizontal  posittoQ :  for  thus  the  lengths  of  the  wbes, 
either  above-  or  below  the  «urfiu»  of  the  water,  being  equal,  the 
difference  between  the  specific  weight  of  the  water  and  that 
of  the  metal  will  produce  eqii^al  eflects  upon  each  end.  of  ^be 
beam.  It  is  obvious^  that,  if  the  wire  by  which  the  sub- 
stance is  suspended  only  be  employed,  the  equilibrium 
established  for  one  elevation  of  the  beam  will  not  be  retained  in 
other  elevations. 

It  is  also  worthy  of  remark,  that  this  method  not  only  compen- 
sates  fat  the  excess  of  the  specific  weight  of  the  wires  above  that 
.of  the  water,  but  likewise  for  that  arising  from  the  adhesion  of 
the  fluid  to  the  wires,  as  well  as  for  the  water  which  they  cany 
"along  with  them. 


Tabk  of  Rain  that  fell  at  various  Places  in  the  Year  1  *)8,  ly  the 
Rev,  J.  BbANCHARn,  of  Nottingkam ;  with  a  meteorological 
Table  for  the  same  Year,  ly  Dr.  Clabkb,  of  that  T<rwn,—PhM. 
^fotirn.  No.  103,  „.-* 

,  From  this  taUe  of  Mr.  Blanchard*8  it  appears,  that^  of  the 
thktean  places  enumeiBted  where  the  observations  ,wer^  continued 
for  the  whole  of  the  period,  thegreatest  quantity  of  rain  fell  at 
Kendal,  in  Westmoreland,  and  was  43.34  inches,  and  the  least  at 
london,  wUch  is  stated  at  22.08  inches.  At  Chichester,  Brifttoh 
Ckatsw^wtb,  Manchester,  Lancaster,  Dalton,  and  Kendal^  tile 
graaiest  quantity  of  rain  fell  in  October,  and  was  respectivi^ 
6.41^  5J2d,  398,  5.32,  7.08,6.53,  and  7.25 inches.  Athoos^x 
ib»  greatest  qu^mtity  fell  in  September,  and  was  4. 18  itieh>s.  A4A 
-West  firidgford,  near  Nottingham,  in  Januasy,  2.85 1 
Homcastle,  in  December,  4.10  inches.  Fecciby  and 
^  n{»oii<^Hutl,Dec6mber,5  Ol  indies.  Heath,iiear  Wi«kefiekl4> 
3.49  inches.  Edinburgh, .  Angnst,  7.51:  the  gl^test  ^|it^l7r|ir: 
thatfellat  anyof  the  above  piboea  in  the  space,  of  one  ilB^a;itli.  ^'> 
^Also  the  annual  quantity  at  Dahon  'was.39h99t;  atChicheBter,  "'■'-■■ 
,8&€2 ;  Lanoaster,  32.4&}.  Bristol,  32^08  ^  tiea^  29^ ;.  Ediil^ 
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liti^2934$  CbstsiMirtii,  28.81  jlfaaehfester;  3^09 1  Veniby, 
26.9^ )  •  Iferntasttei  24^2;  W«sC  Byldgftii^,  SS.^^r  aad  aC 
ChelteDhaifi,  for  the  fitst  lU  moiitfatt,  >2^60  inebes. 

.  J'roiiivDr.  Claii»*»  meteocdogical  table,  •  it  i^pearg  that'^  the 
greatest  heightof  the  thermometer  at'NottlR^ani  was  en  thd Idth 
of  Jfdy,  aad'wa8  89''V'leatt  height,  laimanr^r  22dj  I?^:'<j^te8t 
Tittiatioa  hi!»iioiirti  Jffitaar7»224ad^23di  19^;  and  ^the'tnean 
lmght4gM'&tghe»i  The  highest  ^etiscfh^ation  6f  th^heroitieter 
teek  places  Pa^MTuaf^  -ttth,  and^^was  ab.T^'Inthe^ ;  therli^est 
liovember  1  Sth,  W.72  V  greati^  vsrtett^  in^  24  hoti^;  Octi^bef 
]Mtr^n^'^4th,  .gt'j  **««»  hdght,*  29^4/ '  Gt«at«t  qcaritlty  <>f 
rtla  hi  <Apflt/'3.M'4f)idie8^  le^scqtmtttitjr  6f  Petmidrfi  .54 1 
toOd,^2S.d6tf  Tho  namheref  fair-dafs  ipii«»  OSf;  «nd  e#)hitof 
da^s  128. 

['Oiservathms, — Every  cultivator  of  meteorology  must  wish  that 
tables  of  this  kind  were  more  numerous,  and  that  circumstances  of 
this  nature  were  carefully  noted  and  recorded  in  a  greater  variety 
of  places  >  as  that  is  the  only  sure  foundation  upon  which  the 
superstructure  of  meteorology  can  be  raised.  One  circumstance, 
however,  is  omitted  in  Mr.  Blapchard's  Table  of  Rain,  which 
would  have  added  greatly  to  Its  value,  viz.  the  elevation  of  the 
seVbi^l  places,  or  rather  of  the  different  rain-gauges,  above  the 
l|pvel  of  X\\<&  sea  ^  thst  of  Nottingham  only  being,  noticed^  which 
is  stated  at  140  feet.  The  greatest  height  of  the  thermometer  at 
.J(Iottingham  for  July  1009  vas  3^  less  than  at  London  for  the 
same  month  i  and  the  former  place  is  a  little  more  tbaii  a  hundred 
mile's  north  of  the  latter,  being  in  lat.  52°  ^^  35"  N,   . 


t)lservation5  on  the  Prqgr^  of  BoSes  floating  in  a  Stream ;  tvi^h 

an  Account  of  some  Experiments  made  in  the  Itiver.Tnamef^ 

'  with  a  View  to  diswuer  a  Method  for  ascertaining  the  Direction 

i  of  Currents,    %  Jambs  Burn  sy^JS;^. — PhiL  Joum.  No.  108» 

Ma.  fiarneylmvin^' frequently  observed  that  laden  barges,  &e« 
en  the  river  Thames,  tmimpelled  by  wind,  oars,  or  towing,  moved 
fimter  thaoi  the  stream  or  the  tide  on  its  surface,  was>  induced  to 
inquive  icspectkig  bodi  the  fact  and  the  cause.  The  several 
bargemen^  whom  he  questioned  respecting  them,  all  agreed  ki  the 
fectiis  being,  familiar  to  them.  They  added  also;  thk  a  taden 
faarge  niade  a  greats  progress  than  a  light  one,  and  assigned  as  a 
excise  that  th^  laden. barge  had  more  hold  of  the  tide :  whence  it 
ttiay  be  inferred,  that  they  stipposed  that  the  tide  ran  slower  at  the 
sfufQcethan  at  some  depth  besieath  it.  But  Mr.'B;,  fhbm  dnexpe- 
titnekit  Mich  he  m^e  with  a  stick  and  a  Viband  aittached.to  it, 
iironduiies  that  not  to  be  the  case. 
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3J9  Ai^^Ar^v^^^^T'^'Aiififr* 

TlkU  writer  constdert  tjbe.  AUibce  of  a  stream  or  ennroot  «f  inMef 
ai  Dol.beiK^lKMizoQlai;  but^ioctined  ftlane,  atid  tbo'iil^BsKdoo 
of  the  surface  39  tbe  <^u8e  of  Uib  curtail^  and  then  ^iiaa.*vteoiine 
tQ  4>e  <sffiect  of  jjre^sure  10  ordter  to  accoimt  for  ti^e  jclrctittistel¥»* 
lie  oNerves,  '^  ai».  oUique  preasiufe/ sot-stro&g  cooil|h -t^  sub-' 
Hieige  the  body>  ejects  it  Iti  twodlrectio&s;*OBQ:>do>^ward8iA 
t^iiiaQoer  of  weight,  tp  vbich'tbe:iiod9ryield$t6«^certBaf  and 
d^pfinite  ejLteot ;  tbeOtbejr  htoxizoi^t^,  m'Sfrhiiik^n^tioU^lkodj 
contioaaUy  gives  way  to  tbe  pressure.  Aimost  everyf  person  lu» 
esperiem:^  the  readhiess  of  11  i>oat 'to^ide^ffom,  tinder  bte^  on 
]^ti^g^ifli  first  foot  in  be^.:  Theie  two  effects  of  ii&diD^^res- 
8iir&  are  separately  in  proportion:  to^the^  ^tAteie  ffessumj^-oihie  as  tbe 
e^»  the  o^icr  fn  the  cosiqe^  6f  ibe  ^ht  of incideni^e  i«  to  tadioi.  - 

if  to  a  floating  body  on  a  horizontal  surface  a  pressure  iftji$|>liedi« 
In  a  direction  making  with  the  boriaon  an  angle  of  89°  Sff^  tfie. 


be^yftoitingj  on'that  siirfate  i^iIl*gW6'an  i.m't^uTs^,lo«^^fdstte'de-i 


celve  an  jtinptiise  towards  the  decrmirig  pSrt*  bf '  the'  stiHace  fiearly 
eqtfil  tot»lb.^whlch  is  HtUe  short  6f  ^hsk  fs  estlipted'to*beaa 
averag^'^Wrof a  horsil*'  '    -  -^     -'-      •   :   :     ^ 

■  1^.  B.  thibldi  it  may  be  inferred  from  this,,  that  if  two  piec^ 
if  Wodft,;  of  equal  siie,  Wtj^'df  cliffererit  wefglit,  Wircf  put  itito  Ihc 
water  near  each  other/ th^it*te]^iratloii^bwsh(§Wf^ 
fmi:^i^^i^  of  a  ourr^Blf  iftfi^  M^  iiirther^Aat-tfap^ijaaptiiy 
of  separation  in  a  given  time  (effected  by  the  heavier  body  leavi]sg 
iheiighter)  ihight  f^irnisH^a'in^iakfe  fdr  tb^  str^gth  ^^ih^  car« 
rent.  He  tlien  felates  sevieral  expciiments/ tndertsken  witk  a 
view  to  ascertain  the'  point,  and  made  with  gldbes  of  vl^ood  find 
^cks  loaded  at  one  end  -,  but  nothing  cdndiitslye  wflis  dra^n  60m 
th,^m,  except  tfiat  the  .heavier  end  sheiyedUhe  greatest  tfndencj 
io  proceed  down  the  stream.  He. and  Mr.  Rickroan^  bis.  as$^^ 
in  these  experiments^  also  endeavoured  to  determine  tUe'mclmsi* 
Jlpij  of  the  river's  surface,  which  they  ndake  15".    .         *  *^   ' 

Olservatums. '^Vrom  the  time  that  we  were  called  upon  by  nor 
public  duty  to  notice  this  interesting  subject,  we  freely  confess  mat 
^e  looked  forward  to  the  appearance  of  Mr.  Buriiey  a.pa^r  witi^ 
fcigh  expectations  of  meeting  with,  a  complete  solution  of  ^.ibif 
problem  y  and  it  is  hardly  necessary  to  .inform  our  readers,  tl^iiibB 
inesult  has  been  a  total  disappointment.  The  experiment  iiirI\|pK 
Mr:  BV  made  on  the  subject  appear  to  haveibeen  ^ingtddrbr.msjE^^ 
lated^  and  much  too  loosely  conducted  to  serve  w  the'^BOorceof 
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gienerat'  mi  practical  infereocci.  In  Act,  his  communicattdti 
boars  no  miirlts  of  a  mind  aeeu$tennt»i  to  teimtktte,  ocmipare,  and 
digest  its  ideas  into  a  dear  and  perspieuoistf  mrtn  of  reasoning. 
We  xAtat,  thefefbm,  recomnlefid  a  ^rth«f  prosecution  of  tbe 
siit^ect  to^mne  person  whom  opportttn7ty>  Mmy,  mtd  habit,  Itam 
qitelifldd'for  the  undertaking;  and  we  docit^  not  but  that  the* 
result  of  an  extensive  and  well-condacted  series  of  experiments 
would  be  a. general, tbeorj  of  floating  bodies. 

Investigate  of  a  Problem  in  the  DoclriHe  of  Permutations,    By 
-iff,  jPiTSR /Baj^iiow-.— PAiZ.  JfiWfl,  J^Q,  .103. 

•  M H.  Barlo#^  iSSm  stating  thai  the  probtem*  Itad  been  ton* 
stdered  titAy  l^rtlallf  b^  ^  fhe  authors  with  which  he  was  ac- 
quaiBtM  wlio  hiid  MMm  dfi  <he  sUbjbct^  and  t>b8enritt^  that  flip 
xxAt  whi^h'  i\iLej  havd  |lv(^  fof  ifs  solution  is  60  cediom  as  to  be 
kM  ttor'eai!  seri^lce' In  ptacfidft;  proposed  thtt  f611owing  probknn^- 
and  gives  the  fhabs^^nt  rule  for  solving  it: 

Pr(ii;Urrt.^T!o  detfefmine  tfcfe  number  of  cortibirtations  thtit  ciait 
be  formed  otit  of  a  giten  number  of  things,  in  which  there  are  in 
things  of  bnift  soft,  ^thi^  Of  adother  sort,  p  things  of  another 
aort>  &c.  by  taking  1  at  a  time,  2  at  a  time,  &c.  to  any  given 
;iumber  of 'ftenjgi  at  h  tiiafe^. 

RUlt.-^fiitte  fh  a  lrori*ohtal  row  t»  +  1  tifllts,  anuexing  ci?* 
phcrs  dn'th^  fight  liahd,  till  the  whole  numbttf  of  dnits  and  ci- 
phers  exceeds  thb  greatest  ntimb^r  of  things  to  be  taken  at  a  time 
By  unity. 

.  Under  *ach  of  Ihtse  tefnfi?*  wtite  the  mm  &f  th«n  -h  1  left- 
Band  terfes,  inckidln^  'that  *  dfi^  tT  them,  tindfef  u^tcH  thcr 
nud^ber  is  placed  :  and  unditir  e^ch  of  th«^s6  Write  the  sum  of  the 
p-^t  left-hand  tetms  of  the  last  \\M,  Under  each  of  these  fcHt 
^'siim  df  the  y  +  1  left  terttis;  aiid  so  6n  through  all  the  num* 
bers  of  different  things,  and  the  iSst  lifie  will  be  the  answer :  thdt 
ift,  the  second  term  shews  the  number  of  cortbinations  takrtig  1 
at  a  timd,  the  third  term  ih6  ntifeb^r  df  dombifidtiona  taking  2- at 
«tfihe,  arc.     •  ■;••:"••:;•> 

They  are  succeeded  by  ail  llhisftrative  ^xaitlple  and  an  iifvMtiM 
©tipn  of  tjie  rukj  which  we  shall  leave  Jor  the  amuren^ent  of 
such  of  our  readers  as  have  leisure,  ana!ytiC9)  sIcUl,  and  curiosity 
f Mfficient  to  induce  thepa.  (o  ui^rtake,  it ,;    ;  (^v     ^ 


ot  ab 


't 


Observations. — The  simplification  of  abstruse  branches  pro- 
bfibly  rinks  next  to  acJttfal  dlScOveHes  in  the '^lo  of  general 
*t»Hty;  and  thotigA  it'ltf  tldt  every  reader  whtfrn^edtteatioii  and 
ikH^'ity  have  qualified  to  app#feeikft*  them,  wedfleal^tays  gkd  wfaHi 
It  falls  within  the  provinod  Of  Otir  labours  to  record  either  the  ob» 
^ithe^  other.    M^:  Bai9i^  seems  well'  fitted  to  Wkvl^ie  tbe  taHAt 
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catthbft\vAhs  of  rflfnalysis^  to  smooth  do^Kne^.  tome  of  ki  nigged > 
p$xts,  and  reoder  tbe  path  more  easy  and  j^easam  for  faU  suoce»- , 
sors.  Tbb  appears  to  have  b«4&n  his  object  in  the  present  instance, 
and  his  labours  have  been  sftccesafol,  Bis-  roje  is  stinpler,  and  the"" 
process  it  requires  shorter^  than  any  we  recollect  to^hai^ept^iouiriy  * 
seen  on  the  same  sttbject^  and  Js.tberefbre entitled  to.piuf  approve, 
bation».    ^  .  -         .•   :       • 


Observation  of  a  lunar  Rainlotv.    By  L.  Cordier.— -Jburn,  de 

V       PAy^.  roLixr.y      , 

Mr.  Coraier  states  that  oii  the  l3lh'of  AtigdstlSO/  he,  with 
several  other  per8on^>  stood  on  an  -coiijaenee  "^hete  th^y  bad  a 
clear  view  of  .the  hoilison,  and  that  n^ar  them  tp^^e^northwaid^ 
was  a  storm,  and  a  (copious  rain>  whije  the  moaD)  nearly  at  fu)i,^ 
rose  In  a  clear  sky  towards  the  sooth.    A  liui|inou&  and' wellrde-'; 
^ned  how  appeared .  on  the  stormy  in  which  hofi^^yec  th®  s^veip^, 
primary  colours  were  difi^cult  to  distinguish  5  but  tjhey-Beemed  »a»i 
if  lost  In  a  lint  Of  pale  yeUow,  -  It  is  also  remarl^abie  that  t|ie 
whole  circle  included  by  the  b6w  was  luminous,  and  tinged  with 
a  sitoiiar  yellow  hue^  .though  not  so  intense  ea  the  bow  itsdf. 

Observations. — ^These  phenomena,  pccamoned  b^^the  refraction, 
<^  thelimar  rays  in  the  drops  of  Fain^  ar;e  not  so  rore^ is  generally 
supposed.  Aristotle  mentions  hia  having,  been-  tha  first  person: 
who  observed  it ;  and  adds,  that  it  is  ^ever  seen  but  near  the  tinx^ . 
of  full  moon,  as  her  light  at  other  times  is  too  faint  to  afiect  ik» 
sight  :after  two  Fefraetions^  and  one  redection/t  Mr.  A^<rld.  col- 
lected -dOQOUQtft  -of  aboQit  Ibirty ,  of  these  f^hen/omena^  that  were* 
seen  prior  to  157Q ;  and  many  others  have  been,  observed  at  dif«] 
fiiient  times  and  places  since  that  period.  Tbe  Iqnarr  ir4^  hjia  all 
the  colours  of  the  ^olar  $  and  in;  many  cases  veiydistinct  aad: 
pleasant*  but  considembly -fainter,  both  froin  the  diderent  inteoattyj 
of  the  mys,  and  th^,  different  disposition  of  the  jnediiim.  The; 
oircnmstanice  of  th<^two:bo^^  cootaioiog  the  janae-distiact  colours. 
is  a  proof  that  the  opinion  relative  to  their  being  of  diffi^rentiM-i^ 
turea  w^s  wkhput  ao^  T$al  foufidation.    •,  '        - 

Thought^  on  atmospheric  Sdnsiiy  and  PMmre,     ByT;  C.  Spebr/ 
^,         .  Esq. ^PhiL  Magr  iio.  134.  ^ 

1  -Mr;  S|>eer»'at  the  commencement  of  ^19.  article.,  rems^ka,  tfaal^ 
f!.fiotwidi9tanding  the  wide  field  of  inquiry  whicb  the  mechanicaj^ 
hnitbryof  tlte  atmosphere  pr^enterto  us,,  and  .natti^itbstaQ4t°£  the 
interest  which  such  inquiry  must  llat^rally  excite  in  the  phiioiOf) 
phk  mind^  yet  we  ^-^^^^^  ^^f^^m*  our  labours,  ii^  it  have  been  .JM»t 
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psrtial,  udd  oor  kodwledge  of-  it  is  bat  limited  3  Ihe  attention  oT  - 
iiidaof  «deaoe  bas  (oomparativelj  speaking)  been  oioftttj  confined* 
to  its  eboBiMal  iMStory^  probably  from  its  more  LDamedtate  con-- 
nexion  witb^  and  relation  to  practical  and  useful  results.-  Unaided  - 
by  the  ligblaof  natural  phiksopby  or  the  force  of  experiment^  it 
•  scarcely  comes  within  the  limits  of  human  conception^  that  that 
invisible,    inodorous^    aeriform  mass  of   fluid  surrounding-  our 
giobe^  should  at  all  be  subject  to  the  laws,  or  possess  the  proper^' 
ties  of  matter ;  but  partiailarly  that  it  i^oiild  pos^iess  dthi^  den^ 
nty,  vmghi,  or  pressure,^' 

'.  As  Mr;  Speer  conceives  these  three  properties  of  the  atmosphere 
to  be  frequently  misunderstood,  and  confounded  together,  parti- 
cularly ttee  two.  former  J  he  has  made  them  the  subject  of  the  pre«  > 
saatessay^  By  the  word  dmsity,  Mr.  S.  informs  us>  that  he  under* 
fitaxii^^smpenMgibUity,  or  that  power  in  a  body  by  which  k  is ' 
enabled  to  resistor  obstruct  (more  or  less)  the  passage  of  other 
bodies  tbroogh  it,  and  which  may  be  estimated  by  the  greater  or 
less  difficulty  with  which  such  resistance  or  obstruction  is  over- 
come. This  mpemteabUity  is  attributed  to  the  closeness  with 
which  the  component  parts  of  a  body  are  connected,  in  conjunction 
with  their  weight  >  so  that  he  defines  density  to  be  that  power' 
rtSHlHngffam  the  union  oj  the  attraction  of  cohesion  and  gravitation. ' 
Two  well-known  experiments  are  then  stated  to  prove  this  pro-' 
perty,.  viz.  that  of  dropping  two  bodies  of  different  weights  nom' 
the  same  h^ght,  and  that  of  a  guinea  and  a  feather  let  fall  in  the' 
eachausted  receiver  of  an  air-pump. 

M  Hhb'purmeaHlity  oi  the  atmosphere,  or  its  property  of  yielding  - 
to  tbe  slightest  impression,  and  afibrding  little  or  no  resistance  to 
Iheiinsiaaatioti  of  denser  bodies  into  the  interstices  between  its 
particles,  arises  eith^  from  the  very  slight  aggregation  of  these 
particles,  andtheir  consequent  small  number  and  great  distance 
ftmreach  other,  or  from  their  extreme  minuteness,  want  of  gra- 
idty*  and  spherical  form,  which  permits  them  to  slide  amongst* 
ewh  other  when  any  force  is  exerted   on  them.    This  latter- 
hypothesis  Mr.  S.   thinks    the  more  probable;    and  that  this* 
tenuity  or  permeability  may  be  estimated  by  the  velocity  with; 
which  heat,  ItglH,  and  sound  travd  through  the  air. 

-''  Atmospheric  density  is  generally  confounded  with  atmospheric 
pewssure,  though  distinct  from  each  other  ;  the  one  is  a  property- 
it  possesses  in  common  with  all  other  bodies,  the  other  is  peculiar' 
to  itself  alone :  in  the  one -there  appears  an  inherent  and  self- 
existent  direction  of  the  particles,  and  this  direction  seems  pk>sP 
tixe  and  determinate ;  in  the  other  there  appears  no  direction  but 
vfjaat  is  given  by  extertial  aiui  accidental  causes,  and  therefore 
quile  vague>and  indeterminate  -,  and  only  what  is  possessed  by  all 
naatter/*  As  a  proof  of  this  pressure,  the  experiment  of  a 
tiBirt)ler»  exhausted  of  air;  and  inverted  in  a  basin  of  water,  is 
DMtod**  'Thi&pmsw^  gotoera^lX  cleoreases  in  a  direct  ratio  with 
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itfi  distai^c^  vpws^rds  from  tbe  levei.of  tb«  sea.  U  tbi»  .ratfa  faiBf* 
sfppo&e4  ta.lt>e  dirpc^^Q4  heights  be  takea  in  the  atiooaphfire  m^ 
arith^i^lcal  fXQgrefi^n^  it^  Wity  (from  want  of  pctMiifie)  wiH. 
bf  io  jeqroejtjrical  p^pgr^fiiiion.  Thas,  as  at  sevev  iniles  ahov«  the 
earth>  s^r(ace>,the  ^  is  four  times  rarer,  at  14  miks.  it  k  l6 
tip^es  carer,,  a^  :^l  ipMes  it  is  64  tixues  rarer^  ^c, 

if  it  were  1^  ibr  tbf  pressure  of  the  atmospheres  there  would 
1>e  no  oth^'  4ijitioctioa  Ipetweea  a  fluid  aod  a  ^s»  thao  that  whtcb 
arises  froa^  the  action  of  tjbat  ag^reg^  attraction  on  one  hand, 
and  that  quantity  of  caloric  on  the  other^  with  whioh  they  axe 
Dfturajily  endued :  but  tt^s  pres^Ufej  by  uniting  with  the  foroe  ci 
cobesioiXy  weaken^  thie  power  of  thei  caloric^  and  thereby  tends  to 
keep  th^  body  in  a  liquid  state.  Hence  the  de^ee  of  hest.  neoos^' 
sdfy  to  convert,  a  fluid  into  a  gas«  or  to  produce  e^j^t^Hxatioiiy  jsamk 
depei^d  upoi^i  the  pressi^e  of  the  atmosphere :  the  gveeter  tho 
pi:^ure»  the  greater  4eg!iee  of  heat  is  required  to  produoe  the 
eifect,  and  the  contrary.  When  th/e  united  force  of  presanre  aod 
cohesion,  therefore*  is  greater  than  the  force  of  caloric  whioh 
the  fluid  contains^  liquidity  remains ;  if  lessy  evap<»»tioD  enau^s». 

Mr.  S.  observes,  that  in  the  lower  regions  of  the  atmosphefe  the 
mercury  in  the  tube  of  the  barometer  generally  falls  ao  inch  fot 
850  or  900  feet  in  altiti^de  at  a  medium :  if  this  ratio  hold  geod 
throughout  the  whole  extent  of  the  atmospherej  the  mercury. 
would  remain  in  its  bed,  or  not  ascend  the  tube  at  allat  thebeigbt 
of  27,000  feet.  Mr<  $.  also  gives  the  usual  calculation  for  tho 
whole  pressure  of  the  atmosphere*  at  15  lbs.  per  squane  inch  oC 
the  earth's  surface ;  as  we}!,  ^s  that  part,  of  it  which  i«  saafainfdJby 
every  common-sized  man  3  and  thea  states  aome  reasons  wluch 
tender  this  pressure*  according  to  the  present  constttutiflli  ot  Dt^ 
tme,  indispensably  necessary  to  om:  existence. 

.  Ohervaiions. — ^Tbe  uses  of  the  atmosphere  iiie  $0  nany  and  iO> 
^eat*  that  it  appears  absolutely  nocessary  not  only  to  the  comfort 
and  convenience  of  tlie  human  race*  but  oven,  to  the  very.exastenn»' 
of  all  animal  and  vegetable  life,  and.tp  the  voy.eonstituiio&of^ 
kinds  of  matter  -,  for  by  insinuating  itself  into  aU  the  <vaeniln.e8  of* 
bodies^  it  acts  as  the  great  spring  of  moat  of  the  m^tationa  whicb. 
take  place  in  these  lower  r<^gions  :  as  those  of  ^oeMien*  ^cor- 
ruption/dissolution,  3cc.  -,  and  without  which*  none  o£theiH9i4>po«» 
rations  could  be  performed.  By  its  mechnnieel  {Hropoetiea  8I90 
'many  important  purposes  are  apswered*  Weemnloyit  tp.give 
motion  to  mills*  ships,  &c.  and.  for  a  \iariety  of  omer  purposesj 
and  it  is  one  of  the  great  discoveries  of  modern  phili)sophy»  tbat^ie 
several  motions  attributed  by  the  ancienits  j:o,aj&^vaa(i>arebwiQg 
to  the  pressure  of  the  atmospbem.  .  Pense  ^ir  ia  the«mo6t  profttii 
for  respiration*  as  relates  to  thn  mere  qciality  of  di)psit0C  only :  hoL 
then  the  air  in  the  higher  regions  of  thq  atmospbcaie^iikongh  i 
tlian  that  below,  is  tporj^  fre<j  from  pWcsgistM;  9§lgsmHkM&  ^ 
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U 19  that  people  can  live  very  well  upon  mountains  where  the  air 
U  much  rarer,  than  at  the  surface  of  the  earth  :  it,  however,  ap- 
pears that  there  is  an  intermediate  height  where  tlie  air  is  most 
tahxbrious  and  fit  for  the  support  of  animal  lifej  and  this  eleva- 
tion has  been  stated,  by  M.  S&ussure,  to  be  about  <500  or  60O 
y^rds  above  the  level  of  the  sea.  The  Abbe  Fontana,  after 
treating  on  this  subject,  concludes  by  observing,  that  ^'  naturp^ui 
Aot  flo  partial  as  we  commonly  believe :  she  has  not  only  given  us' 
an  air  almost  equally  good  every  where  at  every  time,  but  has 
allowed  us  a  certain  latitude,  or  power  of  living  and  being  in 
health  in  qualities  of  air  which  differ  to  a  certain  degree.  By  this 
I  do  not  mean  to  deny  the  existence  of  certain  kinds  of  noxiouS' 
air  in  some  particular  places  -,  but  only  say,  that  in  general  the 
air  it  psod  every  wiv»[«,  and  that  the  small  dtflerence  is  not  to  be 
learcd  so  much  as  some  people  would  m^ke  us  believe/' 

Surprising  as  it  may  appear,  that  the  human  frame  is  capable 
of  sustaining  so  greftt  an  atmospheric  pressure  as  that  of  near  14^ 
.tons  witbout  s^niing  at  all  sensible  of  the  load,  it  is  still  more 
.surprising  that  the  variations  in  this  pressure  should  not  be  more 
ielt  by  us  than  they  generally  are.  It  may  be  easily  shewn,  from 
:tbe  different  heights  of  the  mercury  in  the  barometer  (which 
ranges  from  28  to  31  inches),  that  the  diiSference  in  the  weight  oC 
^r  sustained  by  our  bodies  in  different  states  of  the  atmosphere, 
is  frequently  near  a  ton  and  a  half :  and  when  it  is  considered 
that  the  variation  of  the  additional  pressure  of  many  pounds  i^ 
often  very  sudden,  it  is  not  only  a  matter  of  astonishment  thait 
our  bodies  are  capable  of  sustaining  th^  change  with  so  )itt^ 
aaconventence  as  we  at  present  experience ;  but  even  that  they  d© 
•Slot  suffer  material  injury  from  every  such  event.  The  fact  is, 
however,  that  they  always  contain  some  elastic  fluid,  the  spring, 
of  which  is  just  suflBcient  to  counterbalance  the  we^^  of  tho 
«ti»ofiphere. 

:  What  Mr.  Speer  has  advanced  as  to  the  height  of  the  atmo« 
tspbere  is  probably  not  near  the  truth,'  as  its  altitude  is  considered 
by  most  philosophers  as  being  indefiDite,  or,  as  others  express  it^. 
^^rminating  in  pure  ether.  One  of  its  principal  effects,  how-^ 
ever,  being  the  refraction  of  light,  the  particles  of  which  are  the 
anallejt  of  any  which  has  yet  come  within  human  ooronrehension, 
it  is  not  unreasonable  to  fix  the  limits  of  the  atmosphere  at  the 
altitude  where  this  effect  is  first  produced.  This  altitude  was  caj.«. 
culated  •  by  tjhe  two  celebrated  philosophers  Kepler  and  pe..]& 
Hire,  from  the  duration  of  twilight  and  the  magnitude  oi[!theter» 
le^trial  shadow  in  lunar  eclipses,  and  found  to  be  betweea  forty 
an4.  fifty  miles.  At  this  altitude  the  air  is  supposed  to  he  above 
tiffOOO  times  rarer  than  at  the  surface  of  the  earth.  Twillgl^t  is 
.kuqwil  to  begin  and  end  when  the  centre  of.  the  sun  is  about  ^8** 
l^pw  the  horizon,  or  only  17°  27'  when  33'  is  subtracted  for  r©^ 
-Aaction.  A  ray  transimtted  by  the  sun  in  that  situation^  andehter- 
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ing  the  atmosphere,  is  refracted,  and  cansed  to  describe  a  curve 
line  in  passing  through  it  to  the  eye.  D'rfFerent  opinions  have 
been  entertained  respecting  the  nature  of  this  ctn-vej  but  Heman 
shewed  that  it  was  infinitely  extended,  and  had  an  asymtote; 
mnd  Brook  Taylor  regarded  it  as  one  of  the  most  intricate  that ' 
could  easily  be  proposed.  The  rays  of  the  sun,  however,  may  be 
jefliected  as  well  as  refracted  5  and  if  they  be  supposed  to  arrive  at 
the  spectator,  after  suftering  one  reflection,  the  height  at  which ' 
this  reflection  takes  place  has  been  found  to  be  about  39.64 
miles,  while  the  altitude  at  which  they  are  refracted  has  been' 
stated  at  about  77.25  miles  :  but  the  height  determined  by  Kepler, 
and  De  la  Hire  is  as  probable  as  any. 


1,  On  the  natural  Causes,  which  operate  in  the  Formation  of  Falleys, 
^  John  Carr,  Esq. — Phil.  Mag,  No.  134. .  ^ 

2.  An  Inquiry  into  the  terrestrial  Phenomena  produced  hy  ike  Action 
of  the  Ocean,  Nes,  1,  and  II.  By  the  same  Author. -~^PhiL  Mag. . 
Nos.  135  and  IZ6. 

I.  Mr.  Carr  considers  *' every  river  which  disembogues  itself 
into  the  ocean  as  the  great  drainage-trunk  of  a  considerable  extent 
«f  country,    receiving  through  every  part  of  its  course  lateral 
streams,  which  again  receive  others,  and  these  others  still,  insor 
much  that  the  river  itself  is  frequently  the  receptacle  of  hundreds 
6i  other  streams  of  variqus  magnitude  and  extent  j  and  not  only'' 
the  river,  but  ever}"^  brook,  however  remotely  connected,  has  its 
peculiar  drainage  of  valleys,  which  afford   it  the  most  easy  and, 
direct  communication  with  the  stream  into  which  it  falls  j  and  aJI 
Hiese  ranges  of  vallies  are  as  subservient  to,  and  as  intimately  con-' 
Atected  with  the  extensive  and  general  system  of  drainage  of'tKe 
coontry,  as  the  streams  themselves  j  and  the  uniform  direction, 
general  connexion,  and  admirable  subserviency  of  the  whole,  are 
80  palpable,  that  we  are  irresistibly  led  to  one  of  two  conclusions 
—either  that  the  several  ratiges  of  valleys  have  been  purposely  and. 
specially  formed  for  the  streams  which  now  flow  through  them  j 
6r  that  the  streams  themselves  have  scooped  out  their  own  peculiar 
▼alle}'s.     The  former  opinion  is  too  absurd  to  merit  a  moment's 
^tentron  5  and  the  latter  has  so  many  direct  and  positive  proofs  in 
its  favour,  as  to  yield  the  most  satisfactory  convictioii  to  any  im-' 
partial  and  competent  mind,  that  will  take  an  actual  survey  of  the 
spring  headift  and  courses  of  even  the  most  trivial  broojcs.**         '  . 

The  horizontal  parallelism  of  the  brows  on.' each  side  of  the 
Valleys,  and  of  the  strata  on  their  opposite  ^ides;  as  well  ^s^the 
identity  of  these  strata,  Mr.  C.  considers  as  demonstrative  proofs, 
that  they  were  once  continued  across  the  valleys,  and  that  th^* 
fbrmation  of  thevdlejs  has  been  effected  by  these  strata  havjn^* 
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lieeii  tut  through,  and  the  materials  of  .'whkli  the  iptermediato* 
parts  were  fbrmed,  carried  away.  The  source  of  every  stream  is, 
sii(viated  above  the  general  level  of  the  adjacent  country  throng 
which  the  valleys  have  been  tbrtned }  and  it  is  conceived,  chat  i£ 
each  oi  these  wfere  filled  up,  there  would  still  be  a  sufiicieutfall  for 
thei$tream  ia  its  present  direction.  It^  first  course  is  supposed  to 
have  consisted  of  a  chain  of  streams^  water^falls^  and  lakes,  accord»>, 
ing  as  the  district  through  which  it  flowed,  presented  gentle  de«> 
qKvijti^'  abrupt  detceots;  or  hollows^  until  it  reached  the  chaonei 
Qf  80me  other  streiam,  ^r  even  the  grand  receptacle  of  the  whole# 
tlie  seii  its^f.  Mr.  C.  then  enters  into  some  detail  respecting  what 
would  take  place  at. the  several  water-falls;  and  concludes*. 
''•that  the  faiUs  have  worn  out  the  valleys  backwards  into  the  lakes 
alKxvej  theieby  giving  vent  to  their  waters,  and  leaving  the  course 
of  tbie  streams,  as  we  now. find  them,  a  succession  of  VviUeys  and 
alluvial  flats.'*  The  circumstance  of  valleys  commencing  at  the 
sottroe  of  the  stream,  and  gradually  deepening  as  the  distance  from 
their  commencement  becomes  greater,  and  that  of  the  intersectioa 
of.  one  valley  with  another  at  the  confluence  of  two  streams,  Mr. 
C.  regards  as  undeniable  proofs  of  what  he  has  asserted.  In  an-, 
swer  to  such  as  object  to  this  system,  on  account  of  the  dispro-. 
portion  between. the  magnitude  of  the  valley  and  (hat  of  the  stream* 
which  is  supposed  to  have  formed  it,  he  observes,  *'  those  occa- 
sional and  powerful  floods  to  which  every  brook  is  subject^  the 
immense  duriitioa .  of  the  action,  and  the  yielding  nature  of  the 
earihy  materials  removed,  are  amply  sufficient  to  suppress  every 
doubt,  and  to  reconcile  every  difficulty.** 

,.  2*  (No.  1.)  Near  the  commencement  of  this  article  Mr.  Carr 
oensiarks^  that  *'  a  very  moderate  acquaintance  with  sopie  of;  th^ 
ordinary  phenomena  of  the  earth  will  afford  ample  conviction^ 
thdt  over  every  portion  of  our  present  existing  continents  th^ 
waters  of  the  ocean  have  rolled  during  a  period  to  which  we  can 
assign  no  limit.  Proofs  of  this  extraordinary  occurrence  are  abun-. 
dantly  disseminated  over  every  part  of  every  country.  Wherejver 
the  earth  has  been  penetrated,  a  succession  of  strata  alternating  and 
varying,  distinctly  and  specifically,  is  met  with  under  forms 
which  unequivocally  demonstrate  that  they  have  all  originated 
fj'Oip  aqueous  deposition  ;  and  the  vast  remains  of  marine  produc- 
tions, so  extensively  distributed  among  some,  and  in  others  form- 
teg  whole  and  distinct  strata,  equally  establish  that  they  have  all 
had  a  common  origin.  They  have  all  in  succession  leen  beds  oftJie, 
ocean'*  The  regularly  stratified  beds  which  pre  .perceivable  in 
various  precipitous  parts  of  the  country  and  of  the  shore,  or  which 
have  been  discovered  by  m^ns  of  artificial  perforations,  everx 
where  present  a  uniformity  of  appearance,  which  Mr.  G.  thinks 
can  only  be  explained  by  a  slow  and  progressive  precipitation  from 
^aqueous  fluid.  As  proofs  of  an  extensive  disruption  he  re-* 
gards  the  denudations  of  numerous  districts^  the  singular  .ofni« 
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ttences  of  insulated  materials  vrhkh  oamiot  he  id^btMftd  ijHdi  nf 
^  the  sttiTounding  strata,  and  the  highly  ektated  fSttkgsi  tk 
«tnitified  mouotains,  which  can  on)y  be  the  retnaiftiiig  Aagmenti 
tf  extensive  countries  which  have  disappeared.  **  We  afe  ih^hi* 
l^led  to  assign  this  disruptive  tratispbrtation  to  th«  Ofil)r  natural- 
agents  whose  gigantic  forces  and  powers  of  mobility  6re  te  anf 
degree  commensurate  to  s«ch  mighty  peffi>rmaiK:el>  the  auflie-k- 
nms  and  sweeping  currents  of  the  ocedn.*^ 

Mr.  C.  then  takes  a  survey  Of  the  bed  of  the  ooeao  itaelf>  ia 
which  extensive  and  accurate  soundings  in  tisil6iis  fraets  hav« 
fiilly  ascertaitied  that  spacious  hoH^ontal  |>laiBs  are  as  rare  hfk<m 
as  above  this  grand  receptacle  of  waters  \  ami  that  inequalittes  tit 
aarface  similar  to  those  on  land>  from  the  gemle  rise  to  the  pm- 
cipitous  declivity,  are  no  less  common  in  the  one  place  than  fa 
tfie  other.  With  this  correspcmding  simitkode  of  aur^oe,  there 
has  also  been  discovered  an  equally  corresponding  agreement  ia 
the  conformation  of  its  bedil.  It  is  likewise  well  known  that  the 
bed  of  the  ocean  is  contimsally  receiving  fresh  aoeesslona  of  earthy 
materials,  conveyed  into  it  in  union  with  (he  waters  it  ntcelves: 
and  this  daily  incre.^se  being  repeated  thvovigh  a  aueeessioif  of  Av^ 
merous  ages,  must  add  vast  quantities  of  variotts  maieflils  io  ^^> 
tensive  tracts  of  its  bed.  However,  notwttbscandhig  these  tm^ 
portant  additions,  Mr.  C.  thinks  that  ^' we  can  only  look  to  the  M«' 
merous  and  impetuous  marine  currents,  sweeping  witft  pondenma 
attrition,  and  irresistible  force,  over  the  abraded  beds  of  the  aea^ 
for  the  cause  of  these  stupendous  phenomena,  whieh  arrest  ottf 
attention,  and  elevate  our  astonishment  in  geologllcal  research/^ 
The  precipitous  faces  and  steep  ascents  which  am  observable  in 
thd  hilly  districts  of  every  country,  are  coneeived  to  possesa  «> 
singular  conformity  to  those  which  a  vast  marine  current  would' 
necessarily  produce  on  all  the  eminences  in  Its  course  5  and  fhta 
is  one  of  the  circumstances  which  Mr.  C.  thinks  utterly  ineacplU 
cable  by  any  other  natural  agency.  He  then  enters  into  a  fuller  de*** 
tcription  of  the  effects  produced  by  currents^  and  doubts  noly 
that  if  their  beds  were  laid  open  to  our  view,  they  would  exhibit 
^\\  the  bolder  features  of  geology  with  which  we  are  acquainted^ 
He  also  answers  the  objections,  that  the  turbid  waters  charged 
with  the  particles  of  earthy  matter,  do  not  appear  at  the  suifade  t4 
the  ocean,  and  that  the  transportation  and  formation  of  strata  lOf 
the  agency  of  marine  currents^  is  only  of  local  extent^  Hke  tlMl 
currents  themselves. 

No.  2.  "  The  two  most  inexplicable  phenomena  in  geoldgy/ 
and  which,  beyond  all  others,  have  tempted  the  inquirer  to  waA^ 
der  out  of  the  limits  of  natural  operation  into  hypothetical  re-* 
gtons  of  invention  and  surmise^  are  the  various  inellnations  of  thtf 
strata  from  horizontal  up  t^o  vertical,  and  the  elevation  of  th# 
ocean  up  to  those  astonishing  heights  on  our  mountains,  whiab 
hear  the  most  unequivocal  testimony  of  its  ^ontm  aetton.**    'T<l 
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«ecowit*&r'lhf  se  circttipstances^  and  more  particularly  the  latter j» 
Dr.  James  Hutton  supposed  internal  fires  to  exist  in  the  lower 
regions  of  the  earthy  by  the  expansive  force  of  which  our  con- 
tinenlSi  &c.  were  raised  from  the  bed  of  the  sea  to  their  present 
heights.  Mr,  Kirwan^  not  satisfied  with  this  explanation^  sup** 
poses  the  ocean  to  have  sunk  into  vast  caverns  contained  in  the 
bosom  Qf  the  globe.  And  Mr.  Farey  has  announced  his  intention 
of  employing  an  extinct  erratic  satellite  for  the  same  purpose^ 
which«  by  its  near  approach  to  our  globe,  reversed,  for  a  time,  th© 
action  of  gravity^  and  thus  gave  rise  to  the  present  geological  ap« 
petxances.  Mr.  Carr^  however^  ridicules  all  these  opinions,  as 
*^  hypothetical  fevea'ies,"  and  remarks  on  the  subject  that,  ^' a$ 
^r  at  we  have  yet  made  any  successful  discoveries  into  the  opera- 
tioas*of  Nature,  we  find  them  all -the  result  of  permanent  laws, 
which,  actiOg  with  provident  wisdom  and  rotative  perpetuity, 
give  a  p90ci»on,  a  stability,  and  a  duration,  to  every  natural  sys- 
tem, wherein  no  human  calculation  can  trace  out  either  a  begin- 
ning or  an  end»" 

One  q£  the  most  important  queries,  perhaps,  relating  to  the 
itcience  of  geology,  is,  Whetlwer  the  present  interior  conformation 
of  our  globe  has  arisen  from  one^  or  from  several  successive  im- 
mersions, of  the  same  country  ?  And  this  question  Mr.  C.  seems 
to  think  absolntely  necessary  to  be  answered  before  any  real  pro- 
gress can  be  made  in  establishing  a  rational  theory  of  geology.  He 
also  states  several  circumstances  which  induce  him  (o  assent  to  a 
plurality  of  immersions.  The  principal  of  these  are,  that  all  stratified 
rocky  not  evidently- the  produce  of  marine  shells  in  their  native 
beds,  has  been  formed  from  the  consolidation  of  strata,  previously 
ilerived  from  aqueous  deposition ;  the  numerous  breaks  and  sepa- 
rations  by  which  the  strata  are  intersected  -,  and  the  mineral  veins 
in  extensive  fissures  which  traverse  stratified. rock.  But,  perhaps, 
the  most  incontestable  proofs  of  distinct  immersions  are  to  be  met 
ijfithin  those  singular  conformations  of  secondary  horizontal  strata 
over  vertical  stifata  of  primary  granite  and  schistus.  Those  ex- 
tensive beds  of  sand  and  pebbles,  which  are  found  in  every  varying 
fiituation,  fi-om  the  tc^s  of  the  highest  mountains  to  the  lowest 
valleys,  and  their  respective  situations,  can  only  be  referred  to 
former  shores  of  the  ocean,  and  are  so  many  proofs  of  separate 
submersions  of  the  same  country.  Such,  indeed,  has  been  the 
wonderful  transition  of  matter  from  one  stat^  and  situation  to 
another,  that  Mr.  C.  apprehends  ''  it  may  be  truly  asserted;  that 
there  is  not  a  cubic  foot  of  material  in  any  natural  bed  within  the 
range  of  human  inspection,  that  is  not  strictly  derivative,  having 
obtained  its  present  form  from  its  destructive  dissolution  in  a  for- 
mer state  ;  and  that  all  our  present  continents  have  been  con- 
structed fVom  the  numberless  remnants  and  fragments  of  other 
inore  ancient  countries,  evincing  altogether  periods  of  duration, 
wo.  20. — ^voL,  r.  3  A 
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systems  of  transition,  and  alternations  of  land  and  bc^saSi  t# 
which  we  can  assign  neither  commencement  nor  termination." 

Observations. ^^In  our  last  Number,  this  subject  came  undet 
consideration  in  two  separate  articks  (seepage  141  and  187)  > 
and  in  our  remarks  on  the  former  of  these  papers,  we  stated  our 
teasons  for  regarding  the  science  of  geology  (whenever  it  can 
justly  claim  that  appellation)  as  of  considerable  importance;  ex- 
jpressed  our  conviction  that  very  little,  really  valuable,  was  known 
\vith  certainty  on  the  subject ;  and  gave  it  as  our  opinion  that  the 
inductive  mode  of  reasoning  was  the  only  certain  process  that  could 
conduct  the  geological  philosopher  to  the  attainment  of  his  desired 
object— a  rational  theory.  The  collective  body  of  facts  is,  how- 
ever, yet  too  small  to  funvish  sufficient  matter  for  such  an  under- 
taking as  this  J  and  whenever  time  and  experience  shall  have  re* 
.  moved  this  grand  obstacle,  by  increasing  the  accumulation,  we 
think,  with  Mr.  Carr,  that  there  will  be  no  need  to  light  internal 
fires,  to  quench  them  by  means  of  the  ocean,  or  to  employ  a 
sateliitious  visitant,  to  account  for  the  present  appearance  of  our 
terrestrial  habitation.  Facts  must  constitute  the  foundation  of  the 
superstructure  5  and  the  present  laws  of  nature,  the  architect's 
rule  and  plummet.  Chance,  mischievous  irregularity,  or  acci- 
dental violence  of  action,  have  no  place  in  the  execution  of  these 
,^  un deviating  laws ;  they  are  only  the  blind  applications  of  our  par- 
''>^*tial  views  of  things.  The  prolonged  preservation  of  the  ephe- 
meral species,  whose  buzzing  progeny  commence  and  terminate- 
their  eiistence  on  the  same  day,  is,  as  far  as  we  can  see  and  judge^ 
as  effectually  provided  for,  and  secured,  as  that  of  the  solar  sys- 
tem. And  shall  we  look  upon  the  stupendous  and  massive  eitect* 
which  the  exterior  and  interior  survey  of  our  globe  every  where 
displays,  as  the  production  of, ,  '^  and  search  for  their  cause* 
amongst  temporary  and  extinct  agents  ?  Shall  so  mighty  an  oc- 
cuinence,  in  the  scheme  of  terrestrial  existence,  as  the  stratified 
conformation  and  transition,  arrangements  of  the  vast  materials  of 
our  earth,  have  no  permanent  established  laws  for  their  regulation 
and  governance,  while  the  fluttering  insect  of  an  hour  is  provided 
with  its  peculiar  rules  of  formation  and  duration  ?'*  Such  observa- 
tions as  these,  and  a  great  variety,  more  of  a  similar  kind  that 
niight  be  drawn  from  the  same  source,  the  regularity  of  Nature's 
Operatioii^,  as  well  as  the  true  spirit  of  philosophy,  which  has 
been  so  a&mdfintly  manifested  during  the  last  century^  should, 
fve  think,  operate  powerfully  in  oppos;ition  to  hypothetical  reason- 
ing, and  induce  the  geological  student  to  follow  Nature  and  tact 
^itcad  of  fancy  and  imaginatign. 
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i.  Geological  Ohsihrvations  on  the  Excavations  of  Falleys,  and 
local  Denudations  of  the  Strata  of  the  Earth  in  particular  Dis- 
tricts,  kSc,  In  reply  to  Mr.  John  Cart.  By  Mr,  John  Farey. 
— PAiZ.  Mag.  No.  134. 

%.  Geological  Observations  on  the  Excavaiixms  of  Valleys,  the  sup- 
posed Existence  of  numerous  Lakes,  at  former  Periods,  where 
Valleys  now  exist,  which  the  Streams  flowing  through  them  are 
said  to  have  broken  doum,  ^c.  In  reply  to  Mr.  John  Carr. 
By  Mr,  John  Farey. — Phil  Mag.  No.  135. 

1.  Mh.  Farey  remarks  on  the  necessity,  in  geological  inquiries, 
of  discriminating  between  the  extraneous  and  the  local  alluvia  of 
any  district,  and  on  further  acquiring  the  knowledge,  ihdit  faults 
or  fissures,  or  whatever  else  they  may  be  denominated,  are  the 
mere  fracture  and  displacement  of  the  files  of  sti'ata,  and  do  not. 
in  any  instance  affect  the  order,  or  nature,  of  the  strata  beyond . 
their  immediate  vicinity.  He  then  objects  to  Mr.  Carr*s  position, 
that  mountains  are  owing  to  the  superior  durability  of  the  mate- 
rials,  of  which  they  are  composed,  on  the  ground  that  the  nature 
of  these  materials,  in  some  instances,  is  too  soft  to  have  offered 
a  sufficient  degree  of  resistance  to  the  operating  cause,  whatever 
it  may  have  been.  Mr.  F.  also  entirely  dissents  from  the  opinion 
adopted  by  Mr.  C.  that  the  terrestrial  strata  could  only  be  derived 
from  the  destructive  transportation  of  other  strata  equally  exten- . 
sive,  as  being  incompatible  with  both  the  regularity  of  these 
strata,  and  the  organized  remains  imbedded  in  them  -,  and  regrets, 
"  that  Mr.  Carr  should  have  compared  this  exploded  notion,  with 
the  principle  oi  gravitation,  as  elucidated  by  Newton,  T.  Simp- 
son, and  La  Place,  to  the  entire  accounting  for  all  phenomena, 
to  which  it  has  been  legitimately  applied."  Mr.  F.  then  asks, 
from  what  source  can  Mr.  C.  infer  that  his  present  laws  of  Na- 
ture have  been  in  action  millions  of  years  j  and  in  opposition  to 
what  Mr.  C.  supposed  to  have  been  effected  almost  in  an  instant, 
be  refers  to  his  personal  acquaintances  for  proofs  of  his  having 
"  all  along  supposed  the  probable  period  to  be  very  long,  during 
which  a  satellite  revolved  in  a  continually  decreasing  orbit,  pre- 
vious to  its  fall  into,  and  its  assimilation  with,  the  compound 
mass  of  the  terraqueous  globe."  He  also  supposes  that  the  causes 
which  effected  the  disruption  and  denudation  of  the  strata,  must 
have  acted  in  a  different  manner  from  those  which  have  exerted 
their  influence  since  the  last  and  great  operations  of  creative 
power  were  performed,  in  the  creation  of  the  present  race  of 
vegetables  and  animals,  and  of  wan."  When  contemplating  Mr. 
C«*s  position^  that  the  various  materials  which  compose  thq  dif« 
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Sff4  Mr.  Farey  in  Repfy  to  Mr.  Cart. 

ferent  strata,  bad  been  transported  to  tb^ir  respective  sitnatios^ 
by  means  of  water,  a  supposition  forced  itself  on  Mr.  Farcy's 
xnind,  tbal  eacb  successive  stratum  in  tbe  ascending  series  bad 
been  created  since  the  animals  and  vegetables,  wbose  remains  it 
csontains,  bad  completed  tbeir  growtb;  and  tbat  tbe  deposition  of 
sucb  stratum  bad,  perbaps^  occasioned  tbe  successive  extincttoa 
of  tbese  organized  beings.  Mr.  F.  likewise  tbinks,  '^  tbat  some-' 
tbing  analogous  to  tbe  formation  of  bail  in  a  storm  took  plaee 
during  tbe  precipitation  o£silex.*' 

2.  In  tbis  communication  Mr.  Farey  denies  tbe  existence  of 
alluvial  flats  in  all  tbe  valleys  wbicb  be  bas  examined,  as  supposed 
by  Mr.  C.  to  bave  been  the  situations  of  ancient  lakes  tbat  were 
dried  up  wben  tbe  valleys  were  excavated  by  tbe  streams  wbicb 
flow  tbrougb  them.  He  also  remarks,  tbat  only  a  very  incoQ-» 
siderable  quantity  of  native  or  local  alluvia  is  to  be  found  on  eacb 
side  of^be  grand  central  ridge  of  tbis  island ;  but,  on  tbe  contrary^ 
mucb  foreign  alluvial  matter  bas  been  deposited.  Mr.  F.  like- 
wise thinks,  tbat  tbe  supposition  of  the  valleys  baving  been  formed' 
for  tbe  streams  wbicb  flow  tbrougb  tbem,  is  not  so  full  of  absur- 
dity as  Mr.  Carr  asserts  ',  and  afErms,  tbat  valleys  exist  wbere  no 
spring-beads  are  to  be  found,  and  down  wbicb  no  stream  ever  did 
or  can  flow,  on  account  of  tbe  open  nature  of  tbe  bard  rocks^ 
amongst  wbicb  tbese  valleys  have  been  excavated  -,  and  be  cites 
tbe  numerous  deep  dry  vales  extending  from  tbe  Dove  and  Wye 
ylvers,  in  Derbyshire,  as  well-known  examples.  Neither  can 
Mr.  F.  grant  tbe  position  tbat  valleys  always  follow  tbe  lowest- 
ground  of  tbe  adjacent  country,  and  be  mentions  spme  instanceft 
of  tbe  contrary. 

Tbat  tbe  angles  of  intersection  of  valleys  and  streams  are  acute 
above  and  obtuse  below,  and  tbat  two  streams  invariably  meet 
pn  precisely  tbe  same  level,  are  positions  to  wbi^b  tbere  are  nar 
merous  exceptions. 

OLservations. — We  are  fully  disposed  to  give  Mr.  Farey  all  tbe 
merit  tbat  is  justly  due  to  his  indefatigable  personal  researcbes,  to 
thank  him  for  tbe  many  practical  facts  and  observations  be  bas 
already  stated,  and  to  bope  tbat  be  will  still  add  many  more  ta 
tbe  general  stock  before  his  labours  attain  tbeir  termination.  Ig, 
wbat  relates  to  practical  matters  and  personal  experience,  bis 
communipations  are  generally  correct  and  valuable ;  and  as  far  as 
tbey  have  been  conflned  to  a  simple  statement  of  facts,  have 
usually  been  perused  by  us  with  approbation  and  confidence :  but 
with  regard  to  his  assigned  cause  of  the  present  geological  appear-; 
ances  on  the  surface  of  this  terrestrial  globe,  we  bave  never  yet 
been  able  to  mark  its  place  in  the  scale  of  <jreation,  or  to  view  it 
in  any  other  light  than  that  of  a  phantom  of  bis  .awa  ioia* 
gtnation. 
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TRemarh  tm  SarrofO*s  tkclid,  by  Mr.  Sahti,  SOS 

It  IS  a  well-known  principle  in  nature,  that  the  attraction  of 
bodies,  at  a  finite  distance  from  each  other,  is  reciprocal,  propor- 
tional to  their  masses,  and  inversely  as  the  squares  of  their  dis- 
tances. Mr.  Farey  supposes  *'  the  probable  period  to  be  verj 
long,  during  which  a  satellite  revolved  in  a  continually  .decreasing 
orbit,  and  affected  the  stupendous  operations  on  the  strata,  pre- 
vious to  its  fall  into  and  assimilation  with  the  compound  mass  of* 
the  terraqueous  globe/*  If  the  period  was  very  long  and  the  orbit 
<:outinually  decreasing,  the  distance  between  our  globe  and  its 
approaching  celestial  visitant,  when  the  action  of  gravity  was  first 
reversed  at  the  surface  of  the  earth,  must  have  been  considerable  j 
?ind  the  ratio  between  the  terrestrial  radius  and  this  distance,  far 
from  being  small.  But  as  attraction  is  directly  as  the  mass  and 
inversely  as  the  square  of  the  distance,  the  mass  of  the  satellite 
must  evidently  have  been  immensely  great  when  compared  with 
that  of  the  earth  :  hence  (according  to  Mr.  Farey)  we  have  a  larg^ 
body  revolving  about  a  smaller — a  circumstance  which  cannot 
take  place  according  to  the  present  laws  of  nature.  Mr.  Farey's 
language  above  quoted  also  implies  an  approach  of  the  satellite 
towards  the  earth  5  and  though  their  approximation  to  each  other 
would  be  mutual,  the  less  body  pr  quantity  of  matter  would  past 
through  the  greater  space  in  the  same  time  5  and  therefore  th© 
earth  may  be  said,  with  more  propriety,  to  have  approached  the. 
satellite.  Besides,  he  who  can  conceive  two  immense  solid  bodies 
nearly  of  a  spherical  form  (and  we  have  no  reason  to  suppose  that  ^ 
the  satellite  was  of  any  other  form) ,  falling  into,  and  becoming 
assimilated  with  each  other,  so  as  to  constitute  a  compound  mass  of 
nearly  the  same  figure,  must  possess  a  very  extraordinary  coucep- 
tion,  and  probably  a  sufficient  degree  o^  credulity  to  believe,  that 
each  of  two  contrary  propositions  may  be  true.  Absurd  as  these 
ponclusions  may  appear  to  which  Mr.  Farey's  supposition  natu- 
rally conducts  us,  equally  so  are  the  results  of  philosophic  specu- 
lations in  general,  whenever  the  reins  of  judgment  are  abandoneif 
to  the  capricious  power  of  imagination,  or  the  dim  veil  of  preju- 
dice permitted  to  envelope  the  man. 


Remarks  on  some  of  the  Definitions  and  4^ioms  in  Barrow'^^ 
Euclid.    By  WiM.?AM  Saint,  JS^y. — Phil.  Journ,  No.  105. 

In  these  remarks,  Mr.  Saint  obviates  the  objections  that  have 
teen  urged  against  Barrow's  6th  and  7th  Definitions  as  wanting 
the  word  integral  ^  and  shews  them  to  be  agreeable  with  the 
0uthor*s  definition  of  number  and  part.  Definition  8th  and  9th 
are  objected  to,  as  a  number  may  be  found  which  answers  them 
both.  The  15th  definition  appears  to  want  the  words  less  one* 
Pefiuitioi^  23d^  ai(;oms  Jth,  Sih,  and  Qthj,  Mr.  3*  thinks  obiec* 
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066  Captain  Baits  Imprapement  on  Anckors,  i^c. 

tbnable^  as  they  imply  the  truth  of  the  l6th  proposition  of  the  7th 
book,  which  they  precede.  This  proposition  he  has  also  givtrl 
with  Dr.  Barrow's  demonstration  -,  to  which  he  has  added  one  of 
)m  own>  accompanied  with  observations  on  the  former. 

Olservaiions. — ^The  olgections  whick  Mr.  S.  has  urged  in  this- 
paper  seem  to  have  some  foundation,  and  his^  remarks  in  general 
to  be  such  as  naturally  flow  from  the  subject. .  Relative  to  the 
proposition  above  alluded  to,  considered  in  an  insulated  state,  we^ 
do  not  e:8;actly  agree  with  Mr.  S.  respecting  the  necessity  and  im- 
portance of  any  demonstration  at  all :  it  has  always  appeared  to  us 
to  be  one  of  those  self-evident  truths  to  which  we  assent  intui- 
tively 'y  and  we  tliink  that  no  person  who  has  learned  the  multi- 
plication-table will  hesitate  in  admitting,  that  when  two  numbers 
are  to  be  multiplied  together,  it  signifies  nothing  which  of  them 
be  made  the  multiplier.  And  though  this  proposition,  as  Mr.  S. 
observes,  is  to  be  found  in  XiCgendre's  '^  Esstn  $ur  la  Theitrie  des 
Nomhres/*  it  was  more  for  the  sake  of  preserving  uniformity  of 
method,  than  on  account  of  its  individual  importance,  that  h^ 
gave  a  new  demonstration.  Upon  the  whole,  we  do  not  perceive 
what  could  have  induced  Mr.  Saint  to  favour  the  public  with  this 
communication,  unless  it  were  the  desire  of  appearing  before  them 
in  a  g'eometrical  dress,  and  informing  them,  that,  even  at  a  water-* 
Ing-place  (dated  Cromer),  be  sometimes  read  an  old  obsolete  book^ 
first  printed  in  the  year  1655. 


Jlccount  of  an  Imprwement  in  the  Formation  of  Anchors,  and  of 
an  improved  Mode  of  fishing  them.  By  Captain  H.  L.  Baix^  of 
the  R)yal  Navy, —Trans.  Society  of  Arts,  FoL  XXFL 

Captain  Ball's  improvement  on  anchors  consists  in  forming 
and  fixing  the  shank  of  the  anchor  to  the  stock,  which  is  composed 
of  two  pieces  of  timber  firmly  fixed  together  with  boltsand  tree- 
nails, and  well  seamed  by  hoops,  instead  of  being  formed  of  ono 
solid  piece  in  the  usual  manner.  Instead  of  the  square  projection  ' 
which,  in  the  common  method,  is  forged  on  the  shank  to  prevent 
It  from  slipping  in  the  stock,  Capt.  B.  causes  a  projection  to  ex- 
tend on  each  side  of  the  shank  far  enough  to  receive  two  of  the 
bolts  which  join  the  parts  of  the  stock  together,  and  by  which 
the  shank  is  fastened  to  the  stock.  One  of  the  hoops  is  also  driven 
up  between  these  bolts  on  each  side  of  the  shank,  to  make  the 
union  more  secure  j  and  the  length  of  each  of  these  projections  is 
to  be  two  and  a  half  times  the  diameter  of  the  shank. 

The  improvement  in  fishing  the  anchor  which  Captain  B.  pro- 
poses is  to  be  effected  by  employing  a  double  hook,  for  what  is 
called  the  lish-hook,  instead  of  a  single  one  \  and  applying  thein  \q 
the  arms  of  the  anchor  close  to  the  shank,  in  prefereace  to  the 
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jin  Improvement  in  SMp^buiUing,  by  Mr.  Rolerts*      36f 

^haok  itself.  Two  small  ropes  are  fastened  to  the  back  of  the 
hooks^  for  the  purpose  of  directing  them  to  their  proper  hold  oa. 
the  anchor. 


Observations. — ^Those  who  are  conversant  with  nautical  topics 
know,  that  the  stocks  of  anchors  most  frequently  give  way,  or 
fail  at  the  centre,  and  that  the  shank  is  liable  to  become  loose  in 
hot  climates :  both  these  inconveniences  Capt.  B.*s  method  ap- 
pears to  have  a  tendency  to  remove.    The  formation  of  anchor- 
stoqks,  according  to  the  present  mode,  requires   a  considerable 
quantity  of  the  finest  timber  3  hence  a  saving  of  expense  would  be 
effected  by  having  them  made  of  two  pieces  instead  of  one  ;  but 
it  would  require  an  additional  quantity  of  iron  and  labour.     Capt. 
3.  states,  that  an  anchor  made  according  to  his  plan,  '^  may  be 
cheaper  in  construction^"  but  from  which  we  are  induced.to  with-*, 
hold  our  assent,  from  a  persuasion  that  the  expense  of  the  addi- 
tional iron  and  labour  would  more  than  counterbalance  the  saving 
-in  wood.    The  greater  quantity  of  iron,  however,  would  increase 
the  weight  of  the  stock  ;  a  circumstance  which  Capt.  B.  thinks 
would  cause  it  to  hold  longer  in  the  ground  than  other  anchors  j 
particularly  *'  in  banks  which  shelve  suddenly  down  from  the 
shore.**    Mr.  James  Stuard  obtained  a  patent  for  an  improved 
anchor  In  179^*  the  specification  of  which  was  published  in  the 
fifth  volume  of  the  first  Series  of  the  Repertory  of  Arts  ^   and  ia 
which,  instead  of  wood,  he  proposes  a  bar  of  wrought  iron,  loaded 
or  covered  at  the  ends  with  knobs  of  cast-iron  :  which  of  these 
stocks  ought  to  be  preferred,  we  shall  leave  for  experience  to 
determine. 


An  Improvement  in  Ship-building,  by  securing  the  Ends  of  th^ 
Beams  of  Ships  without  wooden  Knees,  By  Mr.  Thomas 
Roberts. — Trans,  Society  of  Arts,  VoL  XXVI, 

It  is  the  introduction  of  iron  knees  instead  of  those  of  wood 
jfor  the  purpose  of  fastening  the  ends  of  the  beams  to  the  ship^» 
.tides,  that  constitutes  tins  improvement ;  and  Mr.  Roberts  states, 
that  the  beams  of  ships  are  more  effectually  secured  by  this  means 
than  by  the  common  mode,  at  the  same  time  that  the  necessity  of 
Standards,  top  and  bottom  riders,  is  superseded,  and  nearly  of  wood 
Jknees  altogether.  These  iron  knees  are  so  formed  as  to  be  capable 
of  being  bolted  to  the  ship's  sides,  the  beams,  and  the  chocks 
iipon  which  they  rest.  The  dimensions  of  these  knees  for  a  74- 
gun  ship  are  stated  as  follow ;  the  upper  deck  flat  iron  knees,  fouf 
Inches  in  breadth,  and  one  inch  and  a  half  in  thickness  }  lower 
^eck  and  orlop  iron  knees,  five  inches  broad,  and  one  inch  and  an 
eightli  thick.  This  communication  is  accompanied  by  a  certificate 
firom  the  Commissionoi-s  of  the  Navy,  stating  the  greats  utility  and 
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bHb  An  trnprovementm  Sfap-luihRng,  by  Mr,  Bolerts. 
importance  of  the  inveotioQ^  and  recommending  to  the  Commit 
aioners  of  th^  Admiralty  tliat  a  pecuniary  reward  bo  granted  to 
Mr.  R*  for  his  ingenuity,  which  thfe  King  was  pleased  to  o.rder  to 
the  amount  of  800/.  There  ie  also  subjoined  a  list  of  23  shipt 
.which  had  been  batlt  according  to  this  mode  in  the  beginning  of^ 
May  J608,  and  of  seven  more  that  were  then  building. 

Observations, -^Tew  persons  who  are  acquainted  with  the  subject 
•will  deny  that  the  invention  of  more  effectually  securing  the  beamei 
of  ships  to  their  sides  constitutes  a  very  important  improvement  in 
the  practical  part  of  ship-building  5  particularly  when  the  violent 
potion  they  suffer  in  strong  gales  of  wind,  and  the  great  number 
of  ships  and  brave  seamen  tliat  have  perished  from  ships  first  giv- 
ing way  in  these  parts,  are  taken  into  consideration.  The  great 
number,  of  knees  that  are  required  for  a  large  ship  (in  the  Victory, 
4)f  100  guns,  there  are  about  360  lodging  knees  alone),  tlie  very 
high  price  of  timber  of  this  kind,  the  difficulty  of  procuring  it,  and 
the  delay  which  is  frequently  occasioned  thereby,  render  any  easy 
^nd  practical  means  of  either  diminishing  their  nmnber  or  super^ 
jeding  their  use,  a  very  desirable  object.  '  Though  we  are  not  at 
sll  inclined  to  dispute  the  utility  of  the  method  now  proposed 
Xunder  certain  circumstances),  with  those  by  whom  it  has  beei^ 
sanctioned,  and  who  have  asserted  it  to  be  an  '^  object  of  gre^ 
importance  in  ship-building,"  we  shall  only  remark,  that  the  holts 
by  which  iron  knees  are  fastened  are  only  prevented  from  drawing 
by  the  head  and  clench  of  the  bolt,  while  in  fastenings  of  wood 
the  bolts  are  driven  with  a  strong  drift,  which,  added  to  the  head 
and  clench,  affords  an  additional  security.  From  the  same  certi- 
ficate that  states  the  utility  of  Mr.  Roberts's  invention,  we  also  • 
learn  that  it  was  adopted  from  absolute  necessity ;  if  such,  how- 
.ever,  be  its  utility,  should  not  that,  and  not  necessity,  have  been 
the  cause  of  its  adoption  }  The  East  India  Company  substituted 
iron  knees  for  those  of  wood  in  their  ships  for  some  time  prior  to 
the  year  1802!  In  the  month  of  May  in  that  .year  Mr.  John 
Whitley  Boswell  obtained  a  patent  for  building  ships  and  other 
vessels,  one  object  of  which  was  to  supersede  the  use  of  knees  t 
..see  Repertory  of  Arts,  Second  Series,  vol.  ii.  page  81,  and  vol.  iv. 
p.  430.  In  the  September  following  a  patent  was  granted  to  Mr. 
Joseph  Brindley  *'  for  certain  methods  of  more  effectually 
securing  ships'  beams  to  their  sides  :"  in  these  methods  the  lodg- 
ing knees  are  altogether  excluded  ;  but  for  the  means  by  whid|i 
this  is  effected,  we  must  refer  to  the  specification  of  his  patent^ 
published  in  the  third  volume  of  the  Repertory,  Second  Series^ 
^age  1. 
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Jn  trnprnmunt  m  Jwry^mmU.    %  Cifptain  Wilxxam  Bolx^h^ 
cf  Me  itoy«/  mvy.^Trans,  Societtf  of  Arts,  Vol.  XXFT. 

Ik  tbb  method  o(  fitting  up  jury-masts  propoted  by  Captaia 
][MlPiV  pn^car  pcMtnen  ^  pieces  of  timber  are  to  he  bolted  to  th» 
quarter-deck  for  two  spare  masts  to  rest  upon,  one  on  each  side 
«f  the  broken  mast.  Mortises  are  made  in  the  partners  to  recetre 
^e  lower'ends  of  these  masts,  which  afe  made  sqnare,  and  they 
ire  secuced  to  the  brdcen  mast  b^  two  caps  fitted  by  mortises  to  i 
ii|uare  form  on  its  centre  at  the  top.  '^  A  strengthening  cap, 
moveable  on  these  additional  masts,  connects  them,  and  the  upper 
|Murts  ^  these  masts  are  secured  firmly  by  trustle-trees  Ip  the  rnain« 
top.  Tht  foot  of  a  square  fore-topmast  passes  through  a  cap 
Inade  from  strong  pMnk,  mortised  into  the  heads  of  the  two  tem- 
porary masts  above  mentioned,  goes  through  the  main-top,  anft 
rests  in  the  moveable  strengthening  cap,  which  connects  those 
bfo  masts,  and  enables  the  fore-topmast  to  be  raised  to  any 
height  which  the  main-top  will  admit,  and  be  then  firmly  secured 
by  the  upper  cap,  the  main-top,  and  the  strengthening  cap  below 
it.  The  fore-topmast  being  thus  adjusted,  the  cross-trees  and 
feopgailafnt-tnast  are  mounted  upon  it  in  the  usual  manner.*^ 
Captain  B.  also  observes,  that  the  two  caps  are  the  only  parta 
necessary  to  be  made  expressly  for  "the  purpose,  as  the  other  aftr- 
ties  are  usually  ready  on  board  5  and  that  the  object  of  the  lower 
cap  is  to  steady  and  prevent  any  wringing  of  the  lower  jury- 
mast,  and  to  fid  the  topmast  when  it  is  reefed. 

Observations. '•^'When  masts  have  been  damaged  or  broken, 
dther  in  action  or  by  stress  of  weather,  a  ready  method  of  sup* 
ijlying  the  deficiency  in  such  a  manner  as  <o  enable  ships  to  pro- 
iecute  their  voy^e  with  the  Usual  quantity  of  sail,  is  certainly  aa 
object  of  considerable  importance  in  a  country  like  this,  where 
«very  contrivance  which  renders  its  accomplishment  more  easy, 
mentb  the  encouragement,  and  .its  inventor  the  thanks  of  all  w)ho 
are  concerned  in  naval  a^airs.  This  is  what  Captain  Bolton  pvgt^ 
poses  to  effect  by  the  method  he  has  specified  in  this .  coihmom* 
cation  ;  and  the  readiness  with  which  .his  j^i^-^masts  may  ba 
erected  is  evident,  as  they  require  no  other  materials  iban  the 
spare  spars  which  are  usually  carried  op  board  of  both  Xirig'# 
ships  and  others,  and  so  few  of  the  .parts  requice  tp^Wmade  jm^. 
for  tlie  purpose.  The  cirgumstarice  of  the  lower  mast  being 
doable  will  allow  the  quantity  of  sail  to  be  increased,  and  is  thc^:^  ^ 
fore  a  proportional  improvement 

lno.  ^a— Tox..  ▼.  3  » 
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A  'Method,  of  preserving  •  the^  Lit^ts  of  sHptvrecked  Persons,  and  q/^' 

forming  a  Communication  with  Skips  stranded  by  means  of  a 
f  Mope  thrown  over  the  Vessel  from  d  Mortar^  on  Shore,  B^ 
•L  Captmn  G«Ar€s  William  MAWBtr.-**TViv».  Sodeiy  of  Arts, 
.    VoLXXVL  . 

^^^  Tiii^  method  of  Captain  Manb7*6  U  the  reverse  of  lieutenant 
^ellsj  ibr  th<?  ianie  purpose,  which  has  been  B0tice4^  at  page  30^^ 
of  our  la^t  voluoit; ;  and  is  nearbr^  similar  to  that  tri^  at  the  Cape 
;ef  ^od  Hope,  a^  poentioned  fn  th^  succeeding  page  of  that  volume 
of  our  work*  \\  iien  th^  ball  has  been  fired  over  Uie  vessel  and  thd 
rope  lajged  in  the  rigging,  the  persons  on  board  "  are  to  return  a 
rope  by  the  one  sent,  to  which  the  people  on  shore  will  bend  ^ 
#put  rope,  ana  a  tailed  block  rove  with  the  rope  that  had  been 
fired  J  to  get  cotjimunication  j  these  they  will  haul  on  board« 
The  ^tout  rope  must  then  be  made  fast  to  any  part  of  the  rigging 
^!iey  can  depend  upon:**  the  mast  head  just  below  the  cap  is  to  be 
preferred  J  on  account  of  the  convenience  of  getting  from  the 
lops.  The  other  ond  of  the  rope  being  made  fast  on  shore,  and 
the  tailed  blpck  fastened  just  below  the  upper  end  of  it )  one 
end  of  tlie  small  rope,  whtch  is  hove  through  the  block,  is  to  be 
fastened  to  the  fore  part  of  a  cot,  and  the  other  end  to  the  after 
part  of  the,  same  article.  The  cot  is  to  be  properly  fitted  for 
being  drawn  on  the  stout  rop«  to  and  from  the  vessel  by  the  per-y 
s^s  on  shore  j  by  which  means  persons  and  goods  may  be  con« 
veyed  to  land  while  the  vessel  holds  together.  Captain  M.'t 
communication  is  accompanied  by  letters  from  a  great  number  of 
gentlemen  who  have  witnessed  his  experiments,  and  who  beai; 
testimony  to  the  efficacy  of  his  method,  provided  the  necessary 
apparatus  and  persons  acquainted  with  its  use  be  at  the  place 
4vhere  it  is  wanted. 


..  Observations, — ^In  our  remarks  on  Lieutenant  Bell's  invention, 
we  mentioiled  slflKie  experiments  that  were  then  carrying  on  at 
Woolwich'  by  Captain  Manby,  with  reference  to  the  same  bene«<' 
Tolenr and ^ralsewot  thy  object,  and  stated  our  opinion  respecting' 
tiie  two  itacthodi,  viz,  that  of  firing  from  the  ship  and  that  of 
fciing  from  the  shore-,  to  ^vhlch  remarks  we  must  refer  oui^ 
Wiieri  bxi  ihd  pretent  occasion. 

Ktj     :  ...      .  -:  •  '   ■     •     " 
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J^iscriptum  of  an  improved  Screw  I^mch,  to  fit  Afferent  sized  > 
Nuts  or  Heads  of  Screws,     By  Mr.  William  Barlow.— 
t  Trans.  Soe.  Aris,  Fol.  XXFI. 

Ill  this  iD^jbrunient  Ihe  ^crew-Iiead  or  mt  to  be  turned  is  held]^ 
between  two  jaws^  one  of  whic!^  is  foiled  in  tb^  same  piece 
with  the  handle  j  the  other  is  moveable  between  two  chukes, 
and  fastened  to  the  filed  jaw  bjr  means  of  a*  strong  natBW^  whitli 
is  fixed  to  the  same  jaw^  passes  thriKigfa  the  moveable  ^^e^  HUd^ 
htk  a  nut  screwed  upon  it.    Another  screw  is  tap^d  through'^ 
th^' moveable  jaw>  Having  its  point  resting  in  d  cavity  iti  tite  fittip^ 
jirfcr*    When  it  is  reqnii-ed  to  a(kpt  the  wrench*  lo  any* particular ^ 
screw-head  or  nut,  the  nut  upon  the  first Hof  the  screws  -must  bo-  * 
loosened,  and  the  latter  screw  screwed  either  in  or  out  of  the- 
moveable  jaw,  until  the  opening-  -between  the  jaws  be  of  the 
exact  width  required :  the  nut  upon  tbe  first  screw  is  then  to J)e 
turned  until  it  presses  upon  the  jaw,  and  holds  it  perf4^ctly  tight. 

,      .  -  •  la 

.  Ohservatians.-^ln  all  cases,  and  particularly  in  n^qhln^i^^i 
where  it  is  desirable  that  the  screws  and  nuts  should  be  firn^/t 
fixed  without*  having  their  angles  injured  by  the  operation,  it  is- 
evidently  of  considerable  advantage  that  the  wrench  should  exac^jf - 
fit  the  head'oir  nut :  this  is  what  is  attained  by  the  present  inven.«*': 
tion.  Its  firmness  will  depend  upon  the  strength  of  the  principal 
screw,  and  the  exactness  with  wiucb  one -of  its  parts  is  madtiiUtikr 
fit  into  the  other. 


Qlservtttians  relative  to  Mr,  Gilpin* s  Machine  for  raising  Coat^, 
J  descrihed  t^t  Page  74  qf  tlie  Twenty-fifth  Volume  of  the  Trar^^t 
aations  of  the  Society  of  Arts,  and  noticed  at  Page  3Q5  of  ouri 
last  Volume.    By  Mr,  Gilbert  Gilpin.— rrcTW.  Soc,  of  Arts, 
VoL  XXVI . 

'  Fitoas  these  observations  it  appears,  that  Mr.  Gilpin  sent  two^ 
accounts  of  his  machine  to  the  Society,  and  desired  that  the  se- 
cond might  supersede  the  first,  from  which  it  had  been  varied  in 
order  to  obviate  some  objections  of  roperoakcrs  yi^ith  respect  to ' 
the  durability  of  ropes.    The  account  of  this  mnchine  given  in . 
the  Society's  Transactions,  however,  was  printed  in  part  from 
one  of  these,  and  partly  from  the  other,  by  which  means  the 
Statement  of  the  relative  expenses  given  at  page  30(3  of  our  last 
volume  makes  that  of  chains  about  one  fourteenth  of  that  of 
ropes :'  but  a  few  lines  above,  it  is  stated  at  only  one  twenty-. 
Ibartb  \  and  Mt,  Gilpin  now  gives  it  as  his  decided  opinion  tl^t 

3  b  a 
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4t  will  not  eyea  be  ao  much  as  this,  The  Sodetf,  however^  in 
this  commuDicatioDj  have  merely  pdot^  put  ih^  existing  dif^ 
ference  ia  these  two  stat^meptSx  without  applying  the  means  with 
which  Mr.  Gilpin  had  furnished  them  for  theif  adjustment  :^>»-<«a 
aimkaHe  mode  df  corrfccting  errorsl 


^^Kprovti  Instrument  for  cutting  Silk  Skag  Edginp.    Bj  Mr> , 
Pff Ei  TAHSBT.-^7Va»^.  Soc,  Arts,  Vol  XXT7I 

Tsis  iailnweDt  or  outter  is  made  c^  steel,  aodfeaembies  isi 
tMne  degcee  the  blade  of  a  gardener^s  knife,  being  tn-oader  at  oae- 
end  than  at  the  other,  and  shasp  towards  tfaat*eod  oniyv  )t  i» 
voven  within  the  threads,  and  the  cni^tting  is  performed  mere^ 
hf  drawing  it  out  with  the  narrower  end  first,  so  that  the  threads 
which  are  to  form  the  shag  may  be  cut  by  the  shi^rpec^e  cf  thi& 
knife.  * 

'  (Wjmwifow.— That  &IS  cutting  implement  la  very  simple  ia ; 
evident  from  the  above  description,  and  is  folly  confirmed  by  Mr- 
Baker,  a  working  cutler,  who  states  that  withia  fourteen  days  he 
lailcle  fo^ir  hundred  of  them^  Certificates  were  also  received  by 
th<»  Society  from  ten  get^tlemen  acquainted  with  the  business, 
who  assert  its  superior  utility  over  any  thin^  which  bad  been  pre- 
vieusly  invented  for  the  same  purpose  ;  and  the  Society  rew^ej 
|if r.  Tansey  with  a  pren^ium  of  five  guineas. 

jtifctkod  of  preventing  Doors  from  ^braggb^  o»  Otrpett^    By 
Mr,  JpoHn  TAD.--rra«j,  &c.  Artr,  fol  XXFI. 

Vstn,  laacbiner)'  by  which  this  purpose  is  acconaplisbed;  is'conv 
atructed  oif  a  slip  of  wood,  one  in<:h  and  a  quarter  wide^  half  an 
inch  thick,  and  of  a  length  equal  to  the  width  of  the  door,  f^  ia 
covered  with  green  cloth  on  the  inside,  and  is  h^og  to  the  bot«. 

.  torn  of  the  door,  which  is  cut  to  a  proper  height  above  the  fioor. 
by  means  of  thre^  small  hipges.  when  the  door  opens  it  ia 
drawn  up  by  a  concealed  spring,  and  passed  dowa  when  the  door, 

.  shuts  by  one  of  its  ends  fitting  into  a  concave  semicircular,  piece 
pf  hard  wood  6xei  to  the  bottom  of  the  door-^^e^^  and  which 
holds  it  down  close  to  the  fioor  or  carpet,  so  as  tQ  prevent  the  e^«  v 
t^^nal  ^ir  from  enteiing  when  the  door  is  dose.  Mr.  Ta4  states 
that  it  can  be  a^xed  to  s^ny  door,  and  without  fau^iog  it  to  be 
scarcely,  distinguishable  from  axty  other  i^  that  it  will,  supersede 
the  necessity  of  screw  rising  hinges,  and  that  it  i$  less  expfpsive 

.  than  other  inventipos  for  the  same  purpose.  The  communication 
|l  a<:cQm|^i^  By  a  ef jptifligatQ  ftojjj  Mr.  fj;^^  q$  W'^jjmfh: 
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who  had  empbfed  Mr.  Tad  to  api^  this  invention  to  ti^  of  M 
room-doors;  and  had  "*  found' it  to  angwer  to  his  satiirfi^ctioiL'*      \ 

II ■» 

Oifservations.'^This  cootirtvance  is  slt^ple^  and  iftbxfB  tiarea^  ' 
goo  to  doabt  of  its  being  efiectusil  ^n^en  properly  apf^ied;  w^  ' 
tl^yrefpre  cQQ^dsr  it  a»  being  wortbgr  of  adoptl<^a  ill  ft  varietjr  <k' 

instances. 


JJtPminmtraiiim  ef  m  Tkeartm  in  tk»  J^i^fhmimf  AfuUjfski    By 
.Mr.  P;  BjL£Lowj>T^MiUkemcaiad  Rgpoaimf,    N<K  g,    Nhf^ 

'Mr.  Barlow  commences  this  iayestigation  b^  stating  tha  fo|« 
Xoyvxng  theor-em.i  "  Every  integral  munber.  whatever,  is  ekhelrf 
square,  or  the  sura  of  two,  three,  or  four  squares."  He  also  ab« 
aerves«  that  tbis^  theoxem  cos^stitutes.  a  pari;  of  ti^e  celfibnit9d 
theorem  proposed  by  Fermai,  but  left  by  him  without  a  d^aioa^ 
stratibn':  viz.  ^  Every  number  is  a  triangular  number,  qr  the  sool- 
of  two  oxJhree  triangular  numbers ;  a  square,  or  the  sum  of  tw^^ 
three,  or  four  squares  3  a  pentagonal,  or  the  sum  of  two,  tbr€»^« 
four,  or  five  pentagonal  numbers ;  and  so  on." 

In  order  to  obtain  a  more  simpfe  and  general  solution  of  th#: 
above  theorem  than  bad  previously  been  made  public,  Mr.  Barlovr 
.  makes  use  of  the  foUowing  propesitioiw,  which,  togethef  witlr^ 
the  corollaries  which  he  obtains  from  his  demonstrations^  W0 
ahall  trgi|i|cribe..&r  th^  infoanatloti.of  our  mathematical  rej|d«ra« 
PaoP.  I.  *'  If  ^b0  any  prime  number,  and  all  the  consacutive^ 

'  squares  1»,  1^;  3%  4*,  &c (^t-iy  ^  be  divided 'by 

Ay  they  will  each  leave  a  different  positive  remainder/* 

After  demonstratipg  this  proposition  in  a  very  brief  and  8in>gl|) 
manner/ Mr.  F.  draws  the  following  corollaries  : 

£V.  I.  •*-  In  the  same  manner  it  is  proved,  tbat  tho  negative 
remainders  are  all  different  from  each  other." 
'   Cor.  3.  ^  H«iM:e,  also,  w^  may  see  in  what  cases  the  poslUVOi 
'  and  neg3tiii:e  remainders  are  equal  to  each  other.'* 

CpTi.  Z^  *^  When  ^  is  not  a  divisor  of  the  sum  of  two^squares 
(that  isrwhenall  the  post^ve  and  negative  remaindersaredrdetient 
from  each  other)  |  then  some  of  each  tif  thes^  remainder  will  b* 
0ze<Uer,  and  soB^^  Uss^  than  ^  JC* 

Paop.  Ij.  *',X^:4t  be  any  prima  luimber,  it  is^ alwayt posslUtf 
to  &4  fowr  squaras,  u^*^  ar*,  y*,  »*5  such  th|t  theiff.  aisna  is  divk 
fiWe^  by  4  i ;  that  i«,  th0  eq^U«i^  !♦»*  +  Of*  +  jr*'  •♦:  ^*  =«  *-«'^ 
iiahrays  possible.'*  ' 

Pftof.  III.  *''The  pfodnc^oC'a  mm  of  four  $qttare«,  kf*  1 
«f  fdi;ir  squares^  is  likewiae  th^MM  «l  ioNH  9ffmf^, . 
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/^4^    Mf!^tJikhoiC$ Patent^' for  Tuns,  Coolers',  t^als,  (sfc/ 
*pKOv.'I\^.*y^t,very  prime  nun^ber  is^^tbe  sum  of  two,  three, 

Mr.  Barlow  then  applies  these  propositions  to  the  demcmstration 
of  the  ^xon^oAeAih^em,  bj  .K^hich  means  this  last  is  rendered  etr 
treopely. simple, and  easy.  He  also  shews  io  a  corollary,  that 
whatever  ba^  b^qn  proved  ^ith  regard  to  integral  numbecB,  hiM$ 
equally  true  with  respect  to  fractions. 

Olurvatymi4»'«^WBat  tiine  ago  Mr.  John  Gmtgk  oStred  ^^- 

public  what  he  deemed  a  demoDstration  of  Fermat*s  general  pro« 
positiouia;  abd  of  which  we  gavVan  acoaantdt)^agfs2g7  of  dor  vol. - 
iv. }  and  our  matbematical.  readers  will  easily  recoilect  the  con« 
troversy  to  which  this  gave  rise  between  Mr.  Gongh  and  Mr. 
Barlow,  and  w;hicb  V^e  also  noticed  ip  the  succeeding  nunoibers  of 
this  woif[.    Mr.  Lesendre  gave  a  demonstration  in  the  case  of 
squares  in  his  **  Theme  des  Nomdres/*  and  which  we  belietre  wa» 
the  only  satisfactory  one  that  has  been  published  previous  to  this  i 
which  Mr.  Barlow  has  not  presented  as  original,  but  as  a  simpli*  . 
ftcation  and  extension  of  Legendre*s  demonstratiouj  by  sieans  of 
the  first  two  propositions.    And  we  conceive  that  each  of  our 
readers,  who  has  made  the  analytical  calculus  his  study,  and  * 
is  al^e  to  foBoweach  of  these  writers  through  his  demonstration, 
will  agree  with  us,  after  perusing  both^  that  Mr.  B.'s  labours  have 
not  been  void  of  success. 


.    REVIEW  OF  SPECIFICATIONS  OF  PATENTS, 

VVBU6BB0  IH  TRB  BBPERTOMT  OF  ABTS,  XVCRIHantE  MONTBa 
or  JT7LY,  AUGUST,    AND   SBrTBMBBB^    l$Qp« 


Mr.  JoNTATHAN  Dick8on'«  Patent  for  variovs  Improvements  in 
the  Construction  of  Tuns,   Coolers,  Fats,  and  Backs,  used  h^ . 
Brewers,  Distillers,  and  others >    Dated  November  IBOS, — Be^ 
pertory  of  Arts,  No.  86,  Second  Series. 

f  AccoBDiNG  to  this  spediication,  the  various  vessels  used  in 
breweries  and  distilleries,  generally  made  of  wood,  Mr.  Dickson, 
dimstracts  of  iron  or  other  metal,  by  fixing  firmly  together  a 
number  of  plates,  properly  jothted ;  these  joints  he  secures  and 
oaakeS' water-tight  by  means  <<  of  some  animal,  vegetable^  or 
mineral  substance,  prepared  in'  the  form'  of  a  pasfte,  or  in  their 
natural  state,  as  drcumstances  may  require.*'  In  eases  where  the 
vessel  is  to  be  exposed  to  a  considerabte  degnie  of  heat,'  a  cement 
conidstiBg  of  pulverized  iron,  and  a  smali  ik>rtiqn  of  salts  and  sul- 
phur, is  to  be  used  instead  of  the  above-mentioned  paste.  .  This ' 
caBientidlUitorfode  and  unite  lo  th^  ironj,  and  will  bdir  a  de^e^ 
•f  beat  Uttle  less  4iM|a  the  irMi4li«lfi  *"  -  >• 
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}  In  tl>e  bottoms  0(  his  €ookrs^j|2r..P.'fixe«  a  iOtadb^^ 
-t^  tubes  of  ^y.  height  greater  thvi.lh^  depth  of  the  Tessely  fo# 
Uie  purpose  of  admitting  a  fie^tp/nsage  fer.tfae  colder  air  ofi^km 
atmosphere^  M^Uch  coosiderablj  listens  the  oooliog  of  the  liquom 
trbis  coatrivaooe.also  admits  of  the. vessels  beiog  made  to  occupv 
less  room>  at  the  ^ame  time  that  they  ftroduce- equal  effects  as  ia 
jtJie  usual  way.  When  aoy  of  these  metallic  vessels  are.  found  ta 
9Sect  the  fluids  contained  in  them>  this  patentee  lines  them-  wi^ 
either  wood  or  tin,  which  gives  thjsm  the  properties  of  a  woodea 
pr  tin  vesselj  according  as  they  are- lined  with  the  onie  or  thU 
other.  : 

.  Mr.  p;  also"  declares,  that  all  laqueducts^  •  reservoirs/  vbdcTy' 
canals,  and  all  such  places  reqmring  mverted  arches,  and  othei; 
secu^itjies  from  the  innovatioQ^if.lhe.sbrroUfiding earth  and  watsr> 
may  by  the  aforesaid  methods,  and  of  the.  aforesaid  materials,  bm> 
lined  or  otherwise,  secured,  in  place  of  wood,,  stone,  and  bricks 
work)  used  in  common  cases,  so  liable  to  give  way."  He  like* 
wise  further  states,  that  "  strong  warehouses^  manufactories,  for- 
tified places,  sotety  mansions,  'elegant  palaces,  tombs,  monu* 
meots,  churches  and  other  places  of  divine  worship,  with^-theic 
ifteeples  or  towers;  to  any  extent,  can  of  the  aforesaid  mat^ials^' 
ittid'by  the  aforesaid  principles,  methods,  and  applications  herein 
before  described,  delmeat^d,  ascertained;  and  made  known,  ba 
-permanently  made,  built^  or  erected,  agreeably:  to  any  of  tha 
orders  of  architecture>  in  place  of  stones,  brlcks>  and  other  ter« 
raqueous  substances  nuide  use  of  in  the  common  wayj' ... 

■  Observations. "^V^e  doubt  not  but  vessels  of  Mr.  Diokton's  con- 
ttruction  will  be  ^und.  to  answer  thie  purpose  very  weU,  particu- 
}arly  when  theyr  ar^  to  be  used;in  .an  exposed  sitpatieni  at  theic 
durability  will nxHre  than  compensate  for  any  iti^rease. which  tbe|r 
may  occasion  in.tlie  original  expense.  Its  teadeney  to  decrease 
the  consumption  of  a  foreign  article  by  the  introduction '«of'oa« 
of  native  origin,  we  also  regard  as  an  advantage. 


Mr.  Geouob  FiNCH*i  Patent  fyr  mamifacturing  varums  fCinds  nfi 

Metal  Laces f  so  as  to  imitate^  Gold  and  Silver  Laces }  and  also' 

I  of  manufacturing  Gold  and  Silver  on  Laces,    Dated  February 

.^ilHOg^^Aepertoryof  Arts,  No.  06,  Second  Series.  .   '  i 

As  this  specification  abounds  in  technical  terms,  and  is  not  sus- 
ceptible of  being  much  abridged  so  as  to  preserve  the  exact  senso 
of  the  original,  we  shall  transcribe  a  small  part  of  it  in  Mr, 
Finch's  own  words :  "  For  manufacturing  yellow  copper  lace  t 
tlie  wire  to  be  drawn  down  to  about  the  size  of  fourteen-penny 
silver,  or  finer,  to  be  flatted.,  and  spun  in  the  engine  upon  fine 
thread,  yam,  inde,  or  cotton,  of  a  yellow,  orange,  or  lemoa 
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>bI— r»  of  Mrxni  slukte^r  dau«  m  tte  voA  maf  refqt^^i  tod 
%>.be««reii^[ipoiifiaethrMA,  vonon^Tam^  orinde>  -diesise  of 
tpin  iilk»  of  Uie  tttne  odleitr,  A»doB,  or  Untsi  the  wai^i  to  be- 
iMMgfaed  as  a  span  «ilk  wsrp«  and  to  be  woven  m  a  loon.  For 
mnvifiieturtiig  yeilow  copper  wire  lace  f  the  wire  to  be  drawn 
db>wn  to  about  the  sise  cf  fine  twetH/^peDny  coppers^  to  be  t^kk 
Vfon  a  ine  warp  of  cotton,  weighed  a*  a^pon  silk  warp^  and  t6f 
te  woven  in  a  loocn/*  Similar  dinediong  are  dso  given  fer  ma* 
•nfiurtning  yelow  <»pper  French  braid  lace;  fcBow  oopper 
Ptnsaian  toidft  i  jrdlow  oopper  aatin  braid  and  ^ber  braids^  yd* 
low  oopper  open  lace ;  white  plated  copper  lace ;  white  plated 
coppi^  -wke  laoe;  whiDe  plaied  copper  French'  brand  i  white 
phlBd  tatosian  bmidai  wiiile  planed  oopper  aaHn  braid  and  otbef 
bnids;  white  copper  pkrtedopeti*koe$  gold  9npeH>  open  laoei 
and  ailver  anperb  open  laoe  i  bnt  as  we  apprehend  that  aitty  ae« 
€QQiit  of  tlieai  would  'be  nnlnteroattng  to  modt  ef  our  feeders^  thef 
mm  OBoitted. 


Ifr,  ThOMAS  WaxLV  Patent  for  an  improved  Method  of  inaih^ 
*  and  amslrucHng  Barrel  Cocks  and  Water  Cocks.  Dated  Jiuus 
^  .18Q9- — Repertory  of  Arts^  No*  87,  Secojid  Series^ 

CooKV  of  Ihit  kmd  may  be  made  of  any  sort  of  -metal  of 
wdiich.dh»y  ane  otoally  constracted }  aid  the  patentee  states,  that 
'*  their  esaentiai  pfoperty  and  superior  excdlence  depend  on  ibe 
oonstrttction  of  that  part  of  the  cock  called  the  barrel,  which 
eastaiiis  ttie  key  or  plug,**  and  which  is  so  formed -that  it  cannot 
leak.  This  it  accotnpikhed  bY  making  groeres  in  the  inside  of 
the  banrelabaait  one  eighth  or  an  inch  deep^  and  £Hing  them  op 
irkb  ieathvrr  «r  any  other  simikr  snbstanee  itet  will  absoib  the 
wee  tbef  nambfr  and  dlrdofion  of  these  groores  is  said  not  to 
ba  «f  aiy  ^ooaefoenoe. 

m 

.  Oiserjiatiolts^^^lf  this  mode  of  constractxon  will  efiednalljr 
pfevent  leakage,  as  the  patentee  asserts,  and  when  leather  is  used 
Jbr  iUiog  tbe  grooaea  we  do  not  percehre  any  reason  to  the  coo* 
nary,  it  no  dwibt  merite  the  name  of  an  improvement :  and  it 
adnutavof  a  jnach.ttmpler  constmction  than  iiaa  btely  been  end* 
ployed  for  attaining  the  iamgotject^»-tjBcc  Mr.  Maa»ey*^  faten^ 
pa^2Q7. .  / 
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MMiliiMfiiilri^ 

i/k.Jomn  WAmmU  Pmkmfir  m  Appattiiui  ie  prwfnt€3^m^ 
mesjrom  smoking,  and  to  erHnguish  Fires  in  Gratet  and  Stovm 
wiihout  fnddag  any,  DU^i  or  Smoke  i^urimti  to  the  JMom  dr 
fkrntture.    Dated  Septtmier  1808.-^JI^/or^  of  Arts,  JVb. 

'  67,  Second  Series. 

.  Tait  sp^fieatidB  states  Iwn  ditttixiGt  lAjettt,  «i^h  ^/wftiek 
pquire«  a  separaiib  $^^Aim  for  iti  accom^lishoMrti  That  whieh 
»  U^  be  placed  on  the  tiap  oftbechiiniief  istateotfed  ^tocaitf» 
a  comiaiapioifyeal  of  aoMAe  fmltl  its  6&it  iot^  thd  airy  andfO^  dis- 
perse it  witboiiC  my  teium  itoto  tlie  ditmnef /'  It  coolfldts  «€  tuo 
iietort  floess  aad  Mkre  pr  four  ditperaing  #11^  and  ia  iumkhed 
wkb  fl  imoke-divider>  &c  Ita  dkmeier  sa  td  be  A\n6  incbea,  md 
k»  eltvaiieB  one  add  a  half  ttme^  aa  much :  bbt  ibir  thi»  dtoetiMohs 
iM»d  ejevatieti  of  !ta  aepatata  patts>  we  taiiat  nefet  to  the  figkitem 
A^  number  ot  the  KepMoiy  from  :«rfa«tee  \hk  ditxxma^  it 
4ak^. 

>.. Tbfe^tber 9pparatn9  which  the  fMCbteehaa  demjbedi  lafor  Hife 
purpose  ''of  extinguishing  fires  in  grates  and  stoves^  &c/withalt 
snaking  any  dust  or  smoke  iojiwious  to  the  room  or  lomkure/* 
7bis  18  eomposed  of  a  plate  of  metal  fixed  tn  the  breast  of  the 
^iMiij,  so  as  te  slide  down  either  in  pari,  otiwboUy,  befoie  the 
nti^|ace :  tlie  former  to  prerent  the  cfaimneyr  frem  smokingy  and 
thelat^er  to  extinguish  the  fire.    It  ia  to  be  made  te>  ^eve  in 

fdo^res&om  the  mantle  to  the  hearth.  A  weight  neady. equal  io 
e  weight  of  the  plate  is  to  be  attached  Xgitbfz  line>  or  dhain^ 
bassing  ever  puUiea^  and  acts  like  that  ofawindew-aash*.  ^tlie 
whole  apparatus  ia  aboUt  two  inches  thick,  and  requtres^  to  .be  let 
Ibat  det>th  Into  the  breast  of  th^  cliin^ne^r,  in  order  that  the  cover* 
ing  may  line  vefth  tfae^  brickwork.  If  made  to  act  without  weight 
andpullies,  it  will  require  twAJgrings,  ooeateach  bottom  oocaer 
Sear  the  edge.     . 

dlservations.'^Tbe  apparatus  to  b^  i^eed  it  the  top  of  the 

i^hifuney^  is  intended  to  eause  the  tmeke  to  ^^  into  the  itino- 
aphere  without  any  lodgment  by  the^y  j  and  iAs6  to  prevent  itd 
return  again  into  the  chimney^  by  excluding  the  weather  from 
kaVi6^  ^f  Ini^ediate  access  to  it.  It  is  in  thus  IM  circuihstahce^ 
lfff%  i^jprehfend,  that  the  chief  ntility  of  this  cobtHvane^  '^l  bb 
fbdtid  to  cMisisti  particularlv  in  tnany  sittiatiiifii  5  and  this  dpt- 
iifdo  Is  gi^atly  stt-ength^ned  by  the  fact  that  a  oonsiderablb  hiffijk 
htt  of  the  chiihiiie^  i^hich  are  subject  to  smoke,  aiie  ^ly  lb  iA^ 
Afc  #ihd  bl6#s  fhnn  8t>iiie  poinb  ^f  the  cohipa^.    WtttI  ith^ 
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$7B      Mr.  Proctoi^s  PatenffoKiuppljfing  Lamps  with  Oil. 
to  the  second  part  of  this  apparatus,  or  that  (or  extinguishiDg  fire# 
by  means  of  excluding  th^  sag^  thex%,/^  certainly  nothing  new  ia 
the  idosL  that  can  merit  the  name  of  an  invention* 


Mft.  JosfcPH  Copf'5  patent  far  Machinery  for  skmgktering  tlogSg 
..    Bullocks,^  oMfl  dih^  Cattle.  \  Dated  Jugust  ISOS.'^Reperi^ 
of  Arts,  No,  87,  Second  Series, 

il  f »  Mr.  CMTb  snetltod  4^  slaughtering,  a  string  is  patrottnd  on# 
ot  both  tfae  hind  ie^  of  the  animal,  wtich^  is  then  drawn  op,  by 
•me^t  of  nia<;hlnery»  into  a  bay  or  recess'constructed  m  the  wali^ 
•fo  that  the  <iseverai  animals  or  caveases  are  separated  firom  eaA 
<  ether*  The  machinery  made  usb  of  iixay  be  of  any  well-known 
xonstructien,  whieh  will  give  power  or  medilinical  advantage  to 
the^nan  who  is  to  be  ea>f»icyed  intrajsiiig  the  animal.  The  ro&- 
thodofperformtng'this  operation  isbymeansof  a  common  tacldc^ 
\and  is  too  simple  to  need  any  description  in  this  place ;  thepa* 
temtee  affirms  th2«  dte  bnstoess  is  carried  on  **  withont  the  pdssi^ 
bility  of  accident,  and  with  much  fewer  men  than  would  have 
-bteiTequirel  for^tfaasaooe  business  in  the  common  wiy  of  slaugh- 
iwitag.'V--  ■      '■ 

' :  Ohservaiiotts.'^yte  doubt  not  that  this  method  of  Mr.  Cuff  may 
^^cHitate  the  business  when  applied  to  small  animals;  but  w<^'d^ 
not  apprehend  that  it  can  be  so  well  used  for  those  of  the  ldfge|r 
apecies.  Tackle  of  the  same  kind  has  long  been  applied  in  daughter* 
nouses  for  raising  oxen,  &c.  after  they  had  been  killed,  and  from 
thi^  it  did  not  reqaife  much  stretch  of  invention  to  apply  it  to  them 
t^fbil^  alive.  The  circumstance  of  having  each  animal  drawn  up 
"^in  a  separate  recess,  may,  perhaps,  have  Its  advantages;  but  iji 
^pnr  estimation,  it  possesses  its  inconveniences  also* 

''    I  .  I  '  I  ■ i<ii  I         J 

i»"  ^  ■■        I  '  '  I'll       I        I      11  ■!  I  I        i  I  II   I  J    ■  ■■■■  ■■    r.  .■  .■■  — I  ■■         I   ,m  iwi* 

M^:  William  Pkoctok**  Patent  for  improved  Methods  of  raising 
'     or  supplying  Tiihes  of  Lamps  vnth  Oil,  so  as  to  remove  the 
Shade  of  the  FesseL  containing  the  OiL    Dated  March  1809.—^ 
'     Repertory  ofAfts^  No.  SJ,  Second  Series. 

This  Jamp  consists  of  a  tube  of  metal,  made  so  true,  that  ^ 
*plug,  or  piston,  of  leather,  cork,  or  any  other  elastic,  tight-fitting 
.substance,  will  contain  the  oil  about  it;  and  it  is  constructed  iji 
j^ucb  a  noanner,  that  the  tube  will  move  either  up  or  down  over 
,the  plug,  or  piston^  By  this  means  the  oil  is  caused  to  ascend  te 
.the  upper  part  of  the  tube,  or  candle,  like  part  of  the  machine. 
"  This  contrivaoce  is  intended  tq  render  the  appearance  simUaf  t« 
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Mr.  ISrocn'ifmmifiK ImprmemmUw  Gkns,  tfc.       9f§ 

9uA  df  a  ooflamoo  moold  or  iwaan  candle,  and  nuty  be  StteA  to 
any  kind  of  stid&s  hf  a  screw^  £ic;    Or  it  nlOy  be  made  ^^^Kdli 

plain  tobei>  without  the  spiral  screw.  -    ^ 

•■I  <•     I      »M 

Observations. -^The  form  of  this  ]atnp>  and  the  circumstance  of 
Ihe  shade  arising  from  the  vessel  which  contains  the  oil  in  others 
being  removed^  we  suppose  will  prove  recommendations  5  foip 
^stom  has  rendered  the  figure  and  colour  of  a  candle  so  familiar 
to  us^  that  any  thing  which  is  designed  to  afford  light,  and  as- 
fumes  that  shape,  will  have  a  kind  of  nattn^  preference;  and 
IKrill,  probably,  operate  more  powerfiilly  in  reconciling  us  to  Ihe 
change,  firom  the  use  of  the  one  to  that  of  the  other,  than  any 
ather  shape,  or  form,  would  have  done. 

A  lamp  possessing  the  exterior  shape  of  a  candle,  wbb  invented 
by  Mr.  Alcock,  of  Kilkenny  5  for  which  be  obtained  a  patent  in 
X8O6,  and,  in  our  opinion,  is  superior  to  Mr.  Aroctor's.  It  it 
deacribedja  our  third  volume^  page  89. 


Jfr.  RoBiHT  Ransome'5  Patent  for  Improvements  in  the  Wkeef 
and  Swing  Plough.  Dated.  May  ISOQ.^^llepertory  of  Arts, 
No.  88,  Second  Series. 

.  Tbbss  improvements  consist  in  fitting  a  variety  of  parts  (oif 
wrot^bt  or  cast  iron)  to  one  frame,  in  order  to  adapt  the  plough 
to  all  kinds  of  land.  By  these  means,  the  patentee  says,  •'  vamf 
advantages  are  gained,  particularly  in  preventing  the  adhesion  4Mr 
days  or  stiff  soils,  which  occanon  so  much  friction  and  inconvenk- 
ence  in  the  working  of  the  common  ploughs.*'  As  this  specified* 
tion  is  accompanied  by  13  figures,  representing  the  various  parts, 
any  description  independent  of  the  plate  would  much  e&ceed  our 
limits  5  we  must,  therefore,  refer  such  of  our  readers  as  are  m« 
terested  in  the  subject,  to  the  88th  number  of  theRepertoiy. 

Olservations, — ^These  improvements,  with  respect  to  b9th  their 
firieiy  and  formation,  appear  to  have  been  carefully  adapted  to 
the  different  kinds  of  land  for  which  the  plough  was  required. 


i  ilfr.  Thomas  Noon'^  Patent  for  Improvements  on  Guns,  Phtob^ 

^  and  othfiT  similar  Firearms,  and  which  Improvements  are  app&^ 
calie  to  Cannon  and  other  large  Guns.  IMed  May  l^^Q.-^^ 
Repertory  of  Arts,  No.  Sd,  Second  Series. 

Thb  parts  of  the  lock  which  have  been  improved,  are  the  pan^' 
Ihe  hammer,  and  the  fdate.    Those  parts  of  the  hammer  and  pan 
'  '  3  c  a 
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Btxl  the  liarnl^  oxMefick^  uckf  th»  tood^^hofc^  m»  diiinbdbi> 
«at»  aad  made  to  receive  a  swell  or  inilge  left  on  tbe  bttn^l^ 
which  is  also  hollowed  round  the  swell,  or  bulge:  a  bole  is  lik«<^ 
wise  pierced  through  the  plate  under  the  pan^  at  theT>ottiom  df 
the  pli^ber^;  By  f^iege  m^npi  ^l^ea  t^  locka5wlb8iT4^^f»j<|i!^ 
to}e%er>  ^oy,  ^ater,  which  ipaj  gft  b^tiiireen  thes^^  wiH  rm 
w»l  rtS  pj^jectioa  tp  tlje  fepllflw  in  i}^o  bay^l,  pr  br^eph,  aiii 
%iiQ  tb^oce  e$c^pie  through  t^e  ^ple  under  tb^  §m  witbpot 
torching  t|)e  pqw4^r  it  cou|ains/  provide4  the  cbWb^  ^^^MH 
i^^ecti^  tie  ^e  (9  fit  cjfls?  to  e^cfe  Qi^e^. 

QZ'^)M(/i(UB4.-7-T^QS^  impro.ven)f;]|ts  appear  ^^  p^u]atf4  i% 
answer  the  end  for  which  tl^fs  p^teptao  ^e^igi^  t^^ni,  vi^.  ih^ 
of  ^eepipg  tbe,po\^4^r  4ry  in  wet  wa^th^v-  Tbe  cbief  p9yFl  tg  be 
4itaii4ed  to'iQtl^^  9o^tnu::tigta  qf  (hie  lof^ti  4FI^^  ^  b^  ^it  of 
©aiding  tke  jm  fit  giofi^f 

Mr,  Joseph  IlettV  Patent  for  produdngfast  Greens  on  Cottont, 
and  various  other  Article^.  Dated  February  IQQQ.'^Bffff^ioffjf 
€fArk,  N&,  86,  Second  Series! 

This  ipventioa  consists  io  combining  a  yelloi^v^  m^rd^i^t  ^th 
Indigo  blue.  Nine  pounds  <^f  indigo  is  to  be  ground, 'Vith  half  a 
pomA  of  9n»jfi  brpuoent^  but  Mbick  addition  eo^be  oiaitb^^ 
H^^  A  quarts  of  water;  to  this>  alb.  of  gam  Senegai  dtsscifad  19 
A  quarts  <)f  wat«r  is  to  be  ad(lGd>  and  the  whole  groiuid  togprtber.. 
"i^i^  prepared  ind^  is  then  mixed  with  l^alf  as  o^iicb  b^  xammm 
itf  tbe  mordants  or  more,  it  a  lighter  colour  is  required. 

The  qK>rdant  is  prepq^  |;>y  dissolving  graip  tin  m  a  uuxtora 
ft)f  13  parts  of  QQuriatic  acid  mised  with  I  part  of  ultrooa  wai  y 
ti^  solutiao  IS  then  to  he  dther  boiled  until  3-3rd8  are  ef  apemtei, 
69  nea^alized  b/adding  as  much  caustic  alkali  as  possiUie  wf^oat 
precipkating  the  tin.  Thii  caustic  alkali  is  pr^pamd  bf  boilmg 
ibr  asxi^onr  lib,  of  fresh  slaked  lime,  and  as  much  potash,  pearl- 
^»  or  soda  in  a  galloa  of  ^ter,  and  Altering  the  soidlkiii. 

i^he  gbod^  ave  to  be  ^pped  in  theu^  way^  but  cot  dmaei^' 
fbrthqFQaost  he  naoved  fiEom  oae  vat  to  another  asqoidcaspos-t 
•iUe.  The/  are  then  to  be  cleansed  in  a  mixture  of  i  part  of  oil 
l4^^^.  ^4i  l^  9f  witl^r.  washed  as  usoal  for  mmg  m  4^ 
Coction  of  weld,  or  other  yellow  drugs,  and  branned  or  bleached 
IMISI  tb^y  b^cooMi  wbHe. 

Qtl^r  ^lutious  of  t'u).  or  «ugar  of  lead«  may  be  oaed;  and  A* 
abo^  prppcirtipn*  vm  be  i«uie4' 


Qbservationt.'^The  preparatioa  of  the  icaustic  alM*  8^?^!  *<> 
be  very  faulty.  Mr.  Qescrbizilles  l^s  exl^ibited  the  error  lisc^j^ 
m^de  ill  this  eperatiou,  as  «iay  be  seen  in  bb  paper  inserted  W 
t)^  wqrl^ 
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Jfe^^.  AnpmcK  Bajitrolombw  Jowk  and  WtitfAU^^ 
MowAKD>*8  Ptl^eiU  far  aMackini,  Ihsirument,  or  Pen,  cala^ 
kUedio  promote  fadUpfm  WnAng}  and  also  a  certgin  black 
wiithg  Jmk  or  Composition,  the  DuruHUty  whereof  is  not  tg  be 
i^gi^tjf  Time,  or  Change  of  ClknaJte.  Dated  March  18Q9^ 
w^tfiastos^  rf^^p,  No.  88f  Second  Sexies. 

Tbx  first  6f  these  inventions  consists  of  a  pen  miide  of  glasf,^ 
eoatnel^  or  any  sort  of  stone  or  metal  through  which  a  hole  can 
be  perforated.  The  hole  at  the  point  of  the  pen  is  very  small, 
bat  larger  above,  and  will  bold  a  nmch  greater  quantity  of  ink  • 
than  a  common  pen.  The  pen  is  polished  at  the  point  in  the 
Gonunonway. 

libe  inlc^  or  compofttion,  is  made  of  Frankfort  Mack  ai^d  fresk 
batter,  in  equal  weights ;  the  cdxture  bdng  ground  verjr  fine  oa 
a  smooth  stone.  While  the  oomposition  is  warm,  it  is  to  be 
tnieared  v^larly  over  one  ude  ot  a  sheet  of  thin  wove  paper  | 
and  aftilr  this  has  lain  a  day  or  two,  the  superEuous  black  is  to  be 
rubbed  off  wiih  a  dry  cloth.  The  sheets  are  then  to  be  put  into  a 
press,  "v^dth  a"  sheet  of  bloitinff-paper  between  each,  and  pressed 
lightly  for  about  forty-eight  hours.  The  paper  thus  prepared  m 
generally  ^t  for  use  in  about  a  month  afterwards. 
'  Thei  object  to  be  attaiped  by  the  union  of  these  two  inventlona 
is  that  of  producing  several  copies  of  the  sarpe  piece  of  writing 
by  one  qperatioa  \  and  it  is  thus  effected  :  take  a  smooth  plate  cf 
any  hard  substance,  at  least  as  large  as  the  paper,  and  place  under^ 
it  I  then  place  a  sheet  of  tb^  prepared  or  inked  paper  between 
each  sheet  of  writing  paper,  with  its  blacked  side  downwards. 
The  several  papers  being  kept  from  moving,  and  a  sufficient  quan« 
tity  of  common  writing  ink  being  put  into  the  cavity  or  tube  of 
the  pen,  it  will  flow  from  its  point  during  the  operation  of  writ* 
ifi§i  and  the  impiessioni  on  the  lower^  sheets  of  paper  will  be- 
formed  by  the  inked  papers  placed  above  them.  The  best  \m* 
pmstona  ^  phtaiaqd  i^aa  thin  wovol  paper  is  used. 

.  Qkgnfafiomjy>T1>e  method  hefe  described  of  obtaining  a  plu- 
Xfl&Xf  o{  copies  9f  the  a^me  vritiog  by  one  operation,  we  are  ui- 
chued  to  regard  favourably.  The  means  employed  certainly  pos- 
sess great  sin^plicity,  and  are  capable  of  bei^g  applied  with  faqi- 
UQt  and  dispatch  j^  much  more  so  than  when  the  same  object  is 
directed  by  means  of  complex  machinery ;  a  considerable  differ* 
^9e  in  tlus  oridnal  expense  must  also  operate  as  a  great. recom* 
doMsn^^n  of  Siis  method. 
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Mr.  SxesARD  Sc AinxB8vi^T*5  PcUentJor  a  MacUne  hf  wldeh  kg 
€ounterlakoices  the  Wdgkt  of  any  Column  of  Water,  or  other 
Fluids,  rebuked  to  be  lifted  by  any  Stetam  or  Water  Engine,  or 
Hker  Machinery,  either  worked  Iry  Animals  or  Men.  Dated 
March  I8O9. — Repertory  of  Arts,  No.  87,  Second  Series. 

Tbis  invention  is  fottnded  on  the  principle  of  ihe  ^ncHiifid 
pbne.    The  plane  is  to  be  ixtade  of  suitable- materials  and.dunen- 
sioDS,  according  to  the  purpose  it  is  required  to  answer;  and  is  to 
be  hong  on  pivots  at  its  centre^  so  a»  to  admit  of  either  end  being 
depressed.     On  this  plane  a  traveller  or  car  is  placed^  about  half 
the  length  of  the  plane«  and  is  loaded  at  one  or  both  ends  with, 
moveable  weights.     When  these  weights  are  moved  from  ther 
centre  of  the  plane  towards  either  end,  they  will  cause  that  ead'' 
to  be  depressed  to  a  certain  degree  >    and  vice  versd.     Theses 
weights  are  moved  by  wheel  work,  and  the  motion  may  be  com- 
municated by  handy  or  by  connecting  the  work  with  cranks  of, 
"^ater-wheels^  mill-wheels,  &c. ;  or  by  attaching  it  to  the  pistons 
or  beams  of  steam-engines,  or  to  any  kind  of  rotary  or  recipr«H 
rative  motion  whatever.    A  fly-wheel  may  also  be  used  to  regu- 
late the  motion. 


Olservations. — Our  readers  will  easily  perceive  that  this  sped*' 
ideation  of  Mr.  Scaotlebury  is  insufficient  for  the  illustration  of  its- 
Ihle,  and  that  he  has  certainly  omitted  a  very  essential  part— 'its:' 
application  to  the  specified  purpose.  We  can  readily  perceive 
t^at  a  plane  suspended  by  its  middle  on  pivots,  may  easily  be  de^ 
pressed  at  either  extremity,  by  the  different  positions  of  a  weight* 
placed  upon  it ;  but  how  this  depression  of  the  plane  is  to  be  ap- 
plied so  as  to  be  effectual  in  counterbalancing  a  column  of  fluids 
is  not  so  easy  to  perceive. 


Mr.  Ralph  Wedgwood's  Patent  for  an  Apparatus  for  producing 
several  original  Writings  or  Drawings  at  one  and  the  same  Time, 
which  he  calls  a  Penna-polygraph,  or  Pen  mut  siylograpkic 
manifold  Writer.     Dated  February  ldO&. ^^Reper tory  ^  Aris, 

JVb.  89,  Second  Series. 

The  principle  of  this  invention,  which  is  here  called  a  penna* 
polygraph,  consists  in  disposing  of  two  or  more  sheets  of  paper  iQ 
such  a  manner,  that  they  may  be  written  upon  at  the  same  timf 
with  a  double-pointed  pen.  The  pens  which  the  patentee  has  de« 
scribed  are  to  be  held  in  the  same  way  as  a  common  pen.  In  tba 
application  of  this  principle,  if  the  usual  form  of  the  paper  to  hA 
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JUr*  Bnok^'s  Pa4eni  far  splitAtg  Hides.  Mi 

jgneaegffid.  aa  a  copy  can  be  dispensed  wkh;  it  is.  iheo  cut  iolb 

Stars  i  tbli^  being  laid  upon  a  sheet  of  writing  paper^  aod  the 

i|penna*duplex«  or  double^pointed  pen^  being  held  with  a  proper 

i^Ul^tipUj  one  of  ita  points  will  tguch  the  bar  of  the  upper 

paper^  and  the  other  the  sheet  l3eneath  it  5  and  those  points  being 

moved  in  parallel  directions- by -the  act  -  of  writings  necessarily 

piodace  two  exact .  fiic-siiKitl^s,    But  ^heli  the  usmal  form  -df"  the 

^9per  oannot  be  d^pepsed  ^ith,  ^nd  it  is  re<)uired  to  >^rite  upon 

iiwo  sk'i^  of.parctina^nt  or  two.sheets  of  p^r,  then  this  patentee 

^ttiakes.  nm  of  ^  a)^iqe,upon  which  the ( material' tq  :be  wHtten 

■^QU  is  'fixed*    These  pap^s>  kc\  am  movaable  over  separaife 

ir^mes^r  and  jbo  situated  wl^h<re§ard  tor  each  other^  jthat  a  point  dT 

4he'  pei^a-diiplex  may  rest*  upon  each ;  and  when  oi\e  pair  4f 

Upes  is^Dished,  by, turning  the  handle  of  a  roller  one  of  theae 

tjittes  is  caused  to  moVje.  upwards^  aj^d.  the  ot^ier  downwards^ 

throttgli  equal  spacesj^  so  .that  ope  copy  of  the  writing  is  alw^ 

in  sight.*  The  lines  may'also  be  kept  at  any  given  distance  from 

each  otber^  by  means  of  spring  catches.    For  a  particular  descrip« 

tioa  of  the  machinery  by  which  this  is  efi^ed^  consult  the  Ee-* 

pertory.  No.  88. 

Observadons.— The  first  of  these  methods  which  Mr.  Wedge- 
vood  describes^  can  only  be  resorted  to  in  some  particular  cases  ; 
the  cutting  of  the  paper  into  bars  will  occupy  a  considerable  time, 
greatly  d^orm  the  appearance  of  the  paper,  and  render  it  much 
more  liable  to  be  torn  than  if  it  .were  whole.  The  machinery 
to  be  used  when  the  form  of  the  paper  or  parchment  cannot  he 
idispensed  with«  we  think  too  complex^  and  its  manageooent  too 
troublesome^  for  general  adoption.  '  ^ 


Jfr.  Samuel  Brookp.s*#  Patent  for  splitting  raw  Bull,  Ox,  <x»4 
Caw  Hides,  so  that  each  Side  of  the  Hide  so  split  may  he  ma-" 
nufactured  for  the  same  Purposes  for  which  an  entire  Hide 
kith  been  before  used ;  as  follows :  tJie  Grain-side  Jor  Coack 
and  Chaise  Hides,  and  other  Purposes  ;  and  the  Flesh-side  for 
Jjosk  Hides,  Jor  white  Leather,  for  Fellum,  for  tanning,  and 
for  other  Purposes,  Dated  November  1 809 . — Repertory  of  Arts, 
No,  88,  Second  Series. 

At  Mr.  Brookes*s  specification  is  very  short,  and  as  a  part  of 
the  first  sentence  contains  the  whole  substance,  we  shall  transcribe 
It :  *'  Instead  of  splitting  the  tanned  hides  by  the  machinery  of 
cylinder  and  knife,  as  has  hitherto  been  done,  or  shaving  the  raw 
hide  by  a  currier's  knife  5  I  do  take  the  hides  of  bulls,  oxen, 
Vidcows,  in  the  raw  state,  immediately  after  the  same  shall  have 
been  unhaired,  'and  I  do  split  the  said  hides  by  machinery  of  like 
construction,  but  of  larger  dimensions  than  heretofore  used ;  and 
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hf  time  meani  I  do  maiNiiiicmre  and  produce  two  new  tamMl; 
ViE.  tile  pieee  of  hide  having  dm  gndn-Mt  ti»teoti  j  tm^  dte 
odii»r  piece  havingf  die  flefth-ftide  thereon."  He  Om  cMUhMBi 
with  a  fthc^sentende^  fte  thfe  |mrpc«b  of  jgiurr^tttig  agsasM  ttfMtth 
lif  hii  pttteht-rigbt 

Ohemtlkm,*i^Mt.  BriMkes  lun  heietitttrftfed  to  (kfaet  Ab 
fuMie  with  ibmethfaig  in  «  vefyvhcnt  ^iMbw,  which  to  otfb  • 
i^fiGali<fti^  or  a  dkHetibtidki  of  mi  Jjhtenuon  fof  whicA  to  Mi 
•btained  a  patient  I&  ttis  thbrt  Bp£c6^  B6weif«n  lie  Mbitti  «i, 
dun  itisttadof  qpHl»iigttoUd^^'b)rtheifiiikiJn0iry<2'qr&aMr 
Mdkfliihi**  to  deiM  i^t  them  ««  to  mkdb&Mf  WiUbm»^ 

•9UtlCIM)B>  oQI  Ot  laigef  QlBKBaOBM         VVIUK  llnlll  11181x911  m  tmiB 

to  be  IMillted  ttooi  this  appaieht  cdiitfiffic6<Mi>  ^^Mept  ttot  Itt. 
.B.  makeiiis^of  aknifedMit  m  a  lIttMldiigertlMntiMa>  Md  if  i» 
i^ftoitfr  ttot  b  «  Bide  lai{^  tkM  tkil  pt^^ 


i«&.  Jbf^.  irff/  fte  jaaSslii^jP^fr^  t,  t6l$^ 
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!ExperiinenU  on  Ryegrass.    By  Mt.  John  WkWHf,  of  J*W-- 
t£>ortk^  ^tlam. — JgHcklhiral  Magazine,  No.  2^. 

In  A{>ril  1806  Mr/  Wfigbt  liad  *  Md  of  tOfnSp  land  sowed  vAii 
Iriftil^  which  c00taiiyed  thlrty^-tird  acres.  As  bd  ootiBtdered  his 
ftftn  fit^  wi€b  growitig  clover^  lie  sowed  this  fieM  with  the  5ai- 
iewing  grass-«9ec^>  as  a  oooipAratWe  experiment :  one  pmt  all  tre* 
fcHX^,  otte^{)ia«  rye^grass  aodtirdbil  Amxed  in  abont  eqnal^pbrtibQl; 

'Md  one  part  ^  rye^grass.    Ia  IS67  these  parts'  -tiN^re  aH  mowa  . 
fdr  hay,  and  all  produced-  teii§ra!>iygD0d>i5ropif  and  tfaeafter- 
math'v  as  well  as  the  growth  of  the  fbllowkig  year,  was  depoi* 

'  ehred  With  sheep  till  spring^  1809,  ^ben  the  lay  wasplon^ied 
4dncib;  and  oatt  harrowed  in  at  the  rate  of  five  busbeto  to  aa  actfe. 
A' very  striking  difihrenoe  in  the  goodness  of  the  cr^  imu  dia- 
tHMtiibte  in  very  early  growth,  and  might  be  plainly  diadnguiifaed 

«aa'far  as  the  fond  co^d  be  seen >  A  few  tkys  pretibus/ to  (he 
hai^yeift'  the  eats  on  thbt  part  of  the  field  which  had  b^n  sown 

'  with  trefoil  only,  were  estimated  at  five  quarters  to  the  acif ; 
MMeori  the  pm t»owed with  ti%foil andrye-grasa mixed,  atfour 

*  ^ttarters  to  this  aoie  $  and  those  on  the  part  a^wo  with  rye^gissa 
fdevie,  at  three  <)uarters  to  the  aci^. 
Mr.  Wright  had  alai^  eighteen  aeras  M)wn  after  fye«g«a«tf^ 

'  ^ii4ifch  he  belie^M  >»^  pitydoee  trom  fbnr  td  aix  bufthalti  an*  a^e 
kJiMthahthe-rest  of  hir crops 

Observations, -^TbesG  remarinr  will  induce  agricolturists  to  pay^ 

'  inore  attention  thM  iiha  been  usually  dox^  to  the  effecta  ^^^riduced 

•;  l»y^Wf«ig  rye/  or  tye^si  j  btit  tiie  rtmnd  nnmbers  iti  wMcli 

^fiejpwodtieia  is  gitefti  and  that  tyM^iiftii^eMf/ witt^ioiiiittip 

NO.  31«-<^T0L.  T.  3  .»    ■ 
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^86  Experiment  on  the  Sun-Jtower.  By  Mr.  John  Wright* 
this  experiment  with  that  credit  to  which  it  would  have  been 
well  entitled  if  it  had  been  conducted  with  greater  accuracy.  It 
18  however  worthy  of  notice^  that  sowing  oats  after  rye-grass  is 
almost  a  repetition  of  the  same  crop^  for  both  of  them  draw 
their  nourishment  from  a  root  which  penetrates  very  nearly  the 
same  depth  into  the  ground ;  whereas  the  root  of  trefisil  lies  near 
the  surface,  and  seldom  penetrates  to  the  depth  where  the  fibres 
of  the  root  of  the  oat  begin  to  expand. 


Experiment  on  the  Sun-flower.     By  Mr,  John  Wright,    of  . 
Pickworth,  Rutland. — Agricultural  Magasdne,  No,  27. 

•From  the  notice  attract^  by  the  many  papers  in  this  Magazine, 
respecting  the  ciQtivation  of  the  sun-flower,  this  gentleman  was 
induced  to  sow  a  considerable  patch  of  it  last  year  -,  the  crop  was  • 
very  strong,  and  he  could  not  estimate  the  produce  at  less  than  in 
the  proportion  of  twenty  quarters  of  seed  to  an  acre ;  but  it  ap- 
peared to  him  a  tedious  crop  to  harvest,  as  it  ripens  at  so  many 
.different  periods  $  and  be  thinks  that  the  beads  ought  to  lie  some 
time  in  the  sun  to  dry  after  they  are  cut  ^  for  although  his  were 
gathered  dry,  and  spread  upon  a  boarded  fioor,  yet  they  grew 

•  mouldy.  The  crop  was  not  injured  by  sparrowA,  or  totn-tits,  hv 
any  other  small  hMs  $  it  was  not  even  attacked  by  them.  Having 
obtained  some  quantity  of  seed,  he  made  a  comparative  experi- 
meat  with  it  against  buck-wheat  in  feeding  poultry.  He  put  up 
Co  feed  two  young  barn-door  fowls,  and  ,allowed  oi^e  a  quarter  9f 
a  peck  of  buck-wheat,  of  the  value  of  four-pence  y  and  the 
other  the  same  quantity  of  sun-flower  seed,  which  he  valued  at 
two-pence ;  being  21/.  6s,  Qd.  for  an  acre  of  twenty  quarters  pro- 
duce. The  fowl  which  had  had  the  buck-wheat  weighed  3lb6. 
2  oz.  when  put  up,  and  consumed  its  food  in  fifteen  days,  having 
ittcieaaed  in  weight  seven  ounces  for  four-pence,  whi<;h  is  about 

'  nin'e'-pence  a  pound.  The  other  fowl  weighed  previously  to  fiu.« 
tening,  3  lbs.  4  oz.  and  consumed  the  sun-flower  seed  in  thirteen 
days,  gaining  four  ounces  in  weight,  which  is  at  the  rate  ef  eight* 
pence  a  pound.  , 

It  is  inferred  from  this  experiment  (if  it  can  be  depended  upod, 
gays  the  writer),  that  an  equal  weight  of  sun-£ower  seed  would 
have  increased  the  fowl  fed  on  it  to  eight  ounces,  while,  the  buck* 

.  wheat  produced  ovlj  seven  y  its  feeding  properties  however  ap- 
peared much  more  tedious,  ^id  a  doubt  remained  with  him  whe- 
dier  a  fowl  would  have  gone  on  well  upon  it  for  another  thurteen 
days,  without  being  what  is  called  pen^sick. 

(n$ervatioris.--^l£  we  admit  Mr.  Wright's  premises,  his  coodu* 

•  rion  byte  means  follows  from  them.  There  i«  too  much  confii* 
lion  in  Ih^  account  for  us  to  pretend  tp  unravel  it.    He  sta^  that 
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Papers  on  ihi(M0im>  Cjpntroveny.  3Bf 

he  gsft  to  each  df  ihe  fowls  a  quarter  of  a  peck  of  each  kind  of 
seed^  which  is  an  e^uai  iqtmBtitybf  measure ;  wad  that  the  buck- 
wheat fowl  gained  seven  ounces,  and  the  sun^flpwer  .seed  fowl 
fanly  four  ounces.  Now^'fbr  the  latter  fowl  to  gain  eight  outices} 
Jt  naust  eat  double  the  quantity  of  food  which  prc^uced  four 
#ance8 ;  nanbelj)  half  a  peck  of  sun-flower  seed ;  but  how  this 
comes  to  be. of  an  equal  weight  with  half  the  quantity  of  buck^ 
wheat*  is  ^o  where  explained  to  our  apprehensi<xi.  We  presume* 
that  Mr.  Wright  mistook,  and  wrote,  weight  for  value  i  since  ]£ 
be  does  not  mean  that  four  pennyworth  of  sun-flower  seed  will' 
{kcoduce  eight  ounces  increase,  while  four  petuiy  worth  of  buck*, 
wheat  procktces  only  seven  ounces  of  increase,  we  confess  we  ar^- 
loo  stupid  to  understand  him.  And  then  it  does  not  follow  that  thet 
wagkt  will  be  equal  merely  because  the  value  is ;  and  this  is  not 
probable  when  the  quantity  is  double. 

One  inference  is  plain,  though  it  seems  to  have  escaped  Mr. 
Wright) — it  is,  that  Mr,  Saunders* $  sun^JUnver  specuiaiUmi  we 
not  worthy  of  further  Jtotice.  , 


Reply  to  Mr,  Hunt.    By  John  Wkicht,  of  Piekworth,  Rutland. 

— Agricultural  Magazine,  No;  2/. 
Merino  Mutton  not  morbid  scrofulous  Carrion  .•— 1«  reply  to  the 

pert  Apothecary  of  Loughborough.     By  Mr,  Johh  Farey.— 

Agricultural  Magazine,  No.  27. 
On  Merino  Sheep,  unth  miscellaneous  Observations,    By  Aorx- 

COLA  NoRTBUMBRiENSis. — Agricultural  Magaxine,  No,  28. 
A  patriotic  Address  to  the  noble  Defenders  of  the  Merino  Cause, 

and  other  Gentlemen  who  have  vainly  hoped  to  rival  BakeweWs 

Fame,     By  John  Hunt,  of  Loughborough. — Agricultural  Affl- 

gaxine,  No.  29. 
CongratulcUion  on  the  Recovery'  of  a  valuable  Correspondent. — Ue- 

surrecti&n  of  Mr,  George  Culley  .^^Merino  Breeding  in  the  Ifqrth^ 

tsfc.     By  C^^ERicus  ET  CoLbNus. — Agric.  Mag.  No,  29. 

So  far  from  the  angry  and  ill-conducted  controversy  between 
Mr.  Hunt  and  Mr.  Wright  having  come  to  an  end,  it  has  branched 
but  into  new  ramifications,  and  fresh  writers  have  enlisted  them- 
selves on  both  sides.  If  any  reader  expects  to  iind  either  instruc- 
tion or  information  in  these  fve  papers  relating  to  that  contro- 
versy, the  perusal  will  be  only  repaid  with  disappointment }  but 
will  afford  a  high  treat  to  the  levers  of  scurrility  and  personal 
abuse. 


3^  2 
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th  Smut  in  Wheat,    By  T.  Batchelo&,  fjf  lAdlingtont  S^.-^ 
Agric,  Mag,  Ao.  2?.  , 

Ttfts  gentleman  having  had  his  attention  paiiicnlarlj  called  ti» 
tiie  subject  of  this  paper  by  some  observations  in  the  Ma^awoe, 
detwmioed  to  commence  a  series  of  experiments,  to  ascevtafn^  if 
foBsifade^  thenatareandcanseof  the  disease,  as  well  as  todiacovev 
ivhether  or  not  it  was  infectious.  The  experhnents  were  aaade 
on  but  a  limited  scale^  as  they  occupied  little  more  than  two 

Ckfr  of  a  garden,  sheltered  from  the  ncvth  winds  by  a  ctipped 
dge  of  more  than  four  feet  high.  The  ground  had  not  baea 
jbaniured  ifor  the  purpose,  but  was  in-ra^er  better  c^idttion  thatt 
arable  lands  generally  are  3  and  the  kind  of  wheat  wbiefa  wae 
iobjeoced  to  the  experiments  was  the  common  red  lamtnas.  The 
•rop  ^ras  pulled  atK>Qt  the  middle  of  August,  and  the  roots  and 
ears  carefully  numbered^  as  well  as  accurately  sorted. 

No.  1  was  clean  wheat  rubbed  with  dry  smut,  and  sown  at 
ibi^  interval  of  an  hour :  df  this  62  roots  produced  538  ears  of 
oom  I  12  of  these  roots  had  all  good  ears  j  15  of  them  all  smutty 
ears ;  and  the  remaining  35  had  some  ears  of  both  kinds  :*— the 
.  v^ole  number  of  good  ears  was  243,  and  of  smutty  ears  ^2. 
.  No.  2  was  the  same  wheat  soaked  for  an  hour  in  water,  in 
which  smut  had  been  thoroughly  mixed:  of  this,  52  roou  pro- 
di;iced44S  ears,  of  which  264  were  good,  and  lyQ  smutty;  tlve 
different  roots'  producing  some  all  good  ears,  some  all  amutty^ 
iOd  some  of  both  kinds,  as  before. 

No.  3  was  conducted  the  same  as  No.  1  :^6l  roots  prodnced 
SS4  ears;  <^  which  156  were^ood;  and  229  smutty. 

No.  4  was  conducted  the  same  as  No.  2 : — 63  roots  produced 
d55  ears ;  of  which  144  were  good^  and  2i  I  smutty. 

No.  ,5  was  clean  com  picked  out  from  smutty  ears  :-*8  roota 
produced  85  ears;  11  of  these  were  blasted  ears,  JZ  were  good, 
fnd  1  only  was  smutty :  some  of  the  roots  had  all  the  ears  good> 
and  some  mixed  ears,  but  there  was  no  root  entirely  smutty. 

No.  6  and  No.  7  were  both  dean  wheat  of  different  samples, 
and  were  sown  without  any  preparation : — 120  roots  produced 
^33  ears,  of  which  five  only  were  smutty ;  three  of  these  five 
were  on  the  same  root,  which  produced  three  ^ood  ears.  As  the 
proportion  here  was  183  good  ears  to  one  of  smut,  Mr,  Batchelot 
concludes  that  it  is  nearly  the  same  as  happens  in  common  cropa, 
for  he  had  no  reason  to  believe  that  they  were  caused  by  any  in- 
fection of  the  seed  previous  to  sowing  \  and  he  conceives  the  case 
analogous  to  the  gaol  fever ;  canine  madness,  &c.  among  animals5 
which  though  known  to  be  infectious,  yet  often  originate  in  a 
manner  for  which  no  cause  can  be  assigned. 

He  also  observes^  that  though  these  plants  were  all  diekeKed' 
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JOk^pi  Ike  no7tb*Q9ftt  wind,  yet  there  was  mildew  on  ef«^  iodivU 
dual  stalk.  From  this  circttmatanoe  he  denies  the  sopposed  con- 
nexicm  or  affinijty  bet\reen  ^am/  and  nitldew,  or  that  the  north- 
eaat  wind  (aa  some  bate  coo^dently  asserted)  is  the  cause  ol 
either. 

The  first  four  experiments,  are  stated  to  have  been  made  for  the 
{>ui^pQ9e  of  ascertaining  whether  the  smutty  powder  possesses  the 
power  of  propagation;  and  it  is  argued  ^om  the  resnlt  that  it 
has  i  because  th^  difference  of  proportion  between  the  smut  in 
Ibese*  and  in  Nos.  6  and  7,  was  too  great  to  have  happened  by 
chance,  when  the  com  was  all  sown  in  the  same  day,  on  the  same 
soil,  and  under  similar  circumstances. 

,  JNFo.  8  was  smntted  wheat  dressed  with  hot  lime,  and  sown 
nfear  en  intervsd  of  twenty  hours  :  of  this,  27  roots  pnxlnced  24A 
eers^  six  of  them  only  being  smutty  -,  and  these  were  distributed 
im  «ix  different  roou. 

.  No.  9  was  the  same  smutted  wheat  rnbbed  over  with  mercurial 
pintment,  and  sown  Z%  hours  afterwards :  of  this,  ten  roots  pro* 
dttced  107  ears,  of  which  nine  were  smutty. 
•  No.  10  was  the  same  wheat  cashed  in  water,  and  soaked  23 
houra :  of  this,  33  roots  produced  2f  5  ears,  96  of  them  being 
smutty. 

No.   11  was  smutted  wheat  dressed  with  lime,  in  the  same 
manner  as  No.  S,  and  sown  after  an  interval  of  48  hours:  of 
this,  27  roots  produced  250  ears,  and  every  one  of  them  good. 
.    No.  12  was  smutted  wheat  soaked  54  hours  in  water :  20  roots 
produced  200  ears,  but  63  of  them  were  smutty. 

No.  13  was  dry  smut :  19  roots  produced  i73  ears,  of  which 
ig  oidy  were  smutty ; .  and  these  wore  diaftributed  on  six  roots 
only. 

Nr.  14  was  clean  wheat,  bruised  with  a  hammer  (as  bruising 
had  been  sometimes  thought  a  cauae  of  spiut)  :  only  five  8ee£ 
vegetated,  which  produced  81  eara,  all  of  good  com. 

No.  15  was  smutted  wheat,  dressed  with  lime  and^urine,  and 
sown  an  hour  afterwards:  11  roots  produced  103  ears,  and  att 
without  smut. 

No.  16  was  the  same  wheat  soaked  in  urine  only,  and  sown  at 
the  same  interval :  20  roots  produced  131  ears»  but  41  of  them 
'Were  smutty. 

,  No.  17  and  No.  18  were  smutted  .wheat,  dressed  with  ltm4 
and  urine,  and  sown  the  first  at  an  interval  of  three  hours,  the 
latter  of  six  hours :  No.  17  had  no  smut  ont  of  194  ears ;  and  No. 
18  only  three  smutty  ears  out  of  196. 

No.  19  was  the  same  smutted  wheat  soaked  in  urine  only,  6t 
eix  hours,  and  there  were  7 1  ears  smutty  out  oi  110. 

No.  20  and  No.  21  were  wheat  of  a  different  sample,  hot 
efoally  smutty.  These  were  each  soaked  for  eight  hours :  No. 
20,  which  was  lodned  in  urine  an4  Uaae>  pcvdueed  55  ean  df 
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good  wheats  and  no  smut ;  and  No.  21  soaked  in  urinefcmlj  pro^ 
doced  63  ears  of  saint  to*  41  good  ears. 

No.  22  was  smutted  wheat  dressed  witii  mer<^]al  ointment^ 
and  sown  at  the  end  of  five  days  3  ten  roots  ]^roda^ed£7  good  ears^ 
and  foar  stnutty  ears. 

No.  23  was  the  same  wheat  soaked  in  water  for  the  sanne  time; 
79  ropts  produced  only  62  good  ears^  and  X05  ears  were  smutty. 

No.  24  was  the  saine  wheat  dressed  with  lime^  ^'Softereilio 
remain  also  five  days  before  sowings  the-produce  from  1^ i;^^'^ 
was  56  earsj  of  which  55  were  good^  and  one  IS&i^f^iP  iMii:^ ^^^ ' 
was  no  smut.  *^  ^  ^  *'         » 

From  the  result  of  the  seventeen  last  experiments  it  is  con* 
tended,  that  dressings  are  useful  in  obviatiu^  the  smut  in  wbeat«, 
it  being  evident  also  that  all  sire  not  equally  useful,  since  that 
which  was  washed  in  water,  alone  was  proportionally  more  pro^ 
ductive  of  smut  than  that  which  was  dressed  with  urine,  and  that 
dressed  with  urine  alone  more  productive  of  smut  dian  that  which 
Was  dressed  with  lime.  The  experiments.  No.  16,  19,  and  21; 
relate  to  urme  alone,  and  the  produce  was  in  the  aggregate  mora 
than  two  thirds  smutty.  It  is  inferred,  therefore,  that  urine  alone 
cannot  be  of  any  utility  in  preventing  the  infection  of  smut,  and 
that  these  experiments  form  additional  proof  that  the  disease  it 
infectious..  The  experiments.  No.  8,  II,  and  24,  a^e  on  the 
power  of  lime  as  an  antidote>  which  perfectly  succeeded  in  No.  II 
and  24,  though  it  was  not  entirely  infallible  in  No.  8.  But,  on 
the  whole,  the  results  w^:e  what  might  reasonably  be  expected 
by  those  who  held  lime  to  be  the  most  effectual,  though  not  it) 
all  cases  an  infallible,  remedy.  "The  experiments.  No.  15,  IJ,  18, 
and  20,  with  a  mixture  of  lime  and  urine,  are  noticed  ^s  very  ef^ 
ficacious,  but  are  not  held  to  be  sufficient  ^o  determine  whether 
the  virtues  of  lime  are  increased  or  diminished  by  a  mixture  of 
nrine;  and  the  same  doubts  'are  conceived  to  apply  to  salt,  though 
no  experiment  was  made  with  that  substance.  Smearing  the  wheat 
over  with  mercurial  ointment>  as  in  No.  9  and  22,  was  apparently 
useful,  in  preventing  the  smut,  but  was  at  the  same  time  preju* 
dicial  to  vegetation,  by  excluding  air  and  water  from  the  corns :  hm 
unusual  prescription  was  employed  on  account  of  its  known  efficacy 
in  destroying  veripin  and  animalculae ;  and  consequently  it  would 
have  destroyed  the  smut,  if  caused  by  the  depredations  of  the 
latter,  as  some  have  supposed*  The  general  appearance  of  the 
corns  was  good,  and  they  were  found  to  be  heavy. 
.  According  to  the  best  observations  of  this  writier,  tliere  wene'tk6 
previous  tokens  of  sihut;  lAWL  beftMnly  no  appearance  of  blue 
mucor  on  the  chaff,  or  sickly  yellow  on  the  ear  $  but  the  smut- 
ball^  might  be  distinguished  as  soon  as  the  ear  made  its  appear* 
ance.  Mr.  Batchelor  has,  both  iu  tjiis  and  former  years,  seen 
ears  completely  smutted  that  had  never  seen  the  light,  and  there^ 
fore  theae  could  not  possibly  have  been  burnt  by  the  cold  north« 
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f^  winds.  '  The  distinguishing  external  character  of  a^^  smutty 
ear  is  said  to  be  its  dark  blue  green  colour,  in  which  it  is  similar 
to  the  stalk  below  the  earj  but  the  stalks, and  leaves  of  sound 
wheat  and  smutty  wheat  are  stated  to  be  precisely  the  same. 

The  opinion  thai  smut  is  caused  by  cold  north-east  winds  i$ 
combated  with  much  successful  argument;  and  these  experiments^ 
conducted  on  a  spot  completely  sheltered  from  such  winds,  are  re- 
ferred to  as  decisive  of  that  point;  but  it  is  admitted  that  blasted 
ears  may  be  occasioned  by  lightning,  or  some  other  atmospheric 
cause :  but  as  it  is  certain  that  blasted  ears,  like  those  of  smut, 
generaUy  procee4  from  the  same  root,  it  is  contended,  that  to  that 
root  we  ought  principally  to  look  for  the  cause  of  the  disease;  for 
these  diseases  mayi  perhaps  derive  their  origin  in  part  from  seminal 
Infection,  and  in  part  from  such  substances  as  tlie  root  may  meet 
with  iu,  the  soil,  or  it  may  be  a  constitutional  defect  in  the  seed* 
J(Cordoes  it  appear  to  this  writer  that  the  blight  or  withering  of  tb« 
leaves  has  much  to  do  with  the  mildew,  since  the  former  happenf 
early  in  the  spring,  and  the  latter  l^te  in  the  summer ;  and  he  ap* 
prehends  it  can  never  be  seriously  believed  that  the  smut  can  bm 
coniiiBunicated  to  a  growing  crop,  though  it  certainly  may  to 
the  s^ed. 

On  a  comparison  of.  the  powder  of  smut  with  wheat-flour,  by 
jlsing  a  microscope  which  magni&ed  the  diameter  of  the  object 
^bout  120  times,  the  smutty  powder  appeared  to  consist  enthely 
.of  globules  perfectly  similar  in  size  and  appearance,  and  partially 
transparent,  as  light  was  perceptible  through  the  middle  of  them, 
and  their  apparent  si2e,  when  magnified,  was  about  one  fourteenth 
part  of  an  inch,  and  consequently  their  real  diameter  about  the 
IddOth  part ;  but  the  appearance  of  wheat-flour  was  considerably 
difiecent,  ibr  this  consisted  of  globules  of  various  sizes,  mostly 
about  one  half  more  in  diameter  than  those  of  the  smutty  powder, 
and  among  these  a  quantity  of  smaller  particles,  of  a  size  and 
•hape  scamly  definable.  Mr.  Batchelor  has  little  doubt  that  the 
larger  parts  of  wheat-dour  are  the  starch,  and  that  the  ismaller 
.kind  compose  the  vegetable  gluten,  which  possesses  much  alliance 
to  animal  ouitter.  The  me^  of  a  blasted  ear  of  wheat  consisted 
of  particles  much  smaller  than  those  of  smut,  and  is  therefoce 
presumed  to  be  a  dtflerent  substance:  and  though  it  might  be 
thought,  from  the  disagreeable  smell  of  smut,  that  the  vegetable 
gluten  (the  only  part  liable  to  putrefaction)  was  also  the  only 
part  destroyed  by  that  disease,  while  the  faiina,  or  material  of 
•tarch,  was  only  blackened  by  it ;  yet  strong  difficulties  are  as* 
•  aerted  to  o]^>ose  this  opinion,  the  most  material  of  which  is  the 
indissoluble  nature  of  die  particles  of  smut,  which  seemed  to  be 
.  little  affected  by  the  power  of  boiling  water,  spirit  of  salt,  oil  of 
vitriol,  or  aquafortis ; .  but  a  solution  of  soda  appeared  to  exert  the 
gmtest  power  on  this  mysterious  substance,  which,  though  it 
iii  not  dMsolya  tb9  gW^lea,  yet  teemed  ^  raider  many  of  them 
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more  white  and  pdlticid,  and  sefKirated  from  a  fiubstancej  tlif 
particles  of  whrch  were  too  small  to  be  distinguished  by  the  mag- 
nifying power  employed.  ^ 

*  If  then  the  infectious  nature  of  the  smutty  powder  be  acknow'^ 
ledged^  and  if  the  infecting  substance  consists  of  the  relics  of  any 
jratrid  matter,  it  is  contended  that  there  is  the  strongest  reason  td 
believe  that  either  lime,  potash,  soda,  spirit  of  salt,  oil  ofvitriot, 
aquqfartis,  arsenic,  or  corrosive  sublimate,  are  capable  of  destroy*- 

'  ing  or  neutralizing  this  substance,  so  ^r  as  to  prevent  any  infec- 
tion from  taking  place:  and,  among  tl^ese  ingredients,  Hnu  is 
held  to  be  the  most  eligible,  both  on  account  of  its  cheapness, 
and  the  little  power  it  possesses  of  destroying  vegetation ;  niany 
instances,  however,  of  its  inefiicacy  may  arise  irotn  the  mildness 
•of  its  operatkm,  and  it  may  be  many  hours  befov^  it  can  produce 
its  full  effect.    This  writer  is  of  opinion,  that  the  failure  of  lime 

.  to  destroy  smut  may  almost  always  be  traced  to  an  imperfect  ap« 
plication;  for  it  has  been  the  unvarying  complaint  of  many 
writers  on  husbandry,  that  **  the  seed  is  seldom  steeped  a  suffi* 
€ient  length  of  time.*'  And  though  he  considers  Uine  die  mosn 
efficacious  of  all  remedies  for  smut,  yet  he  tlnnks  there  is  no  ra^  . 
Clonal  ground  to  expect  a  perfect  cure  of  smutty  seed,  unless  it  be 
Uteeped  in  strong  lime-water  for  at  least  twelve  hours. 

0^5«vflffo«5.— We  have  been  the  more  ditfbse  hi  our  account  <jf 
this  communication  from  Mr.  Batchelor,  because  of  the'  im- 
portance of  the  subject  to  the  agricultural  worid,  and  because  ft 
contains  a  plain  detail  of  actual  experiments,  which  will  tend  to 
ascertain  a  fact  about  which  mudh  difference  of  optnien  hais  for«a 
^  long  time  existed.  These  experiments  prove,  that  «mtit  may  be 
communicated  by  infection,  that  its  vegetative  pri.nci^e  may 
■be  destroyed  by  steeps,  and  tiiat  steeps  composed  of  lime  are  thie 
nM>st  efficacious.  The  infhience  6f  cold  w)ndd  from  a  particular 
iquarter,  in  producing  this  disease,  is  proved  to  have  no  found^- 
tionj  and  the  doubt  whether  smut  and  imldeto  were  the  mutn^ 
causes  of  each  other  is  set  at  rest,  since  they  ar6  shown  to  be  dis- 
eases completdy  difl^ent.  The  comparing  of  the  powder  of  t3ie 
fmut-ball  with  wheat -flour,  by  microscopic  observations,  reflects 
fnuch  credit  on  Mr.  Batphelor's  taMht  for  invteti^tioni  and  the 
result  of  that  comparison,  when  extended  to  the  powder  of  blasted 
ears,  iully  establishes  the  o{^nion,  hitheito  dpubtfu!,  that  the  bhttt 
is  also  a  disease  distinct  from  the  smut,  ft  is,  however,  to  be 
tegretted  that  the  experiments!  wete  n<>t  extended  to  wheat  steepod 
in  a  strong  brine  made  of  salt,  as  thh  measure  is  rsiorted  to  %f 
most  of  the  farmers  in  the  midland  counties,  who  usually  mix  the 
com  so  ste«>ed  for  twelve  boors  with  hot  lime,  and  immediately  " 
carry  tt  to  ttie  field  to  sow.  Now,  though  Tttne  noay  be  an  ittfift^ 
li^e  destroyer  of  smut  (which  we  beHeve  it  tb.be  in  tnostca^ii^, 
yet  here  is  nbt  allowed  sufliiAent  tfnie  to^iMo^tt'tift  ^elrect>  "^ 
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Ar  line  taibet  be:  intionitely  iBtta4  with  alf  the- seed  by  merely 
tumiog  mn^ronce  with  a  dKMrvU  which  is  fhe  usual  practice.*— - 
Thote  who  agm  wtdi  Mr.  fiatcbeior  in  the  efficacy  oi  lime  for. 
this  purpoie  will  4itcofver  idany  valuable  faints,  in  this  paper^  and 
those  who  hold  an  opposite  iafrinioa  will  find  it  extremely  difficult* 
lb  diacredit  his  axperimeotSi  or  disprove  his  reasoning. 


On  Essex  and  Berkshire  Pigs,  farmivg  Jccouvts,  &c.     By  C.  C,  of 
St.  Albans,  HerU.—Agr'uvlt.  Mag.  IVo,  27.  ' 

TSB  orfghial  breed  of  Essex  pigs  is  described  to  be  perhaps  ai 
Aicient  as  any  one  in  Britain  >  to  be  invariably  erect  in  the  ear, 
bng-htaded  and  bodied,  roach-backed  and  thin-haired,  bone  nol 
large,  very  large  consumers,  and  very  mischievous  in  breaking 
fences;  the  largest  of  then\  capable  of  being,  fattened  up  to  ))e- 
tween  forty  and  fifty  stone,  of  8lb.  to  ihe  stone  j  thin-skinned^ 
quick  feeders/  and  carrying  a  considerable  quantity  of  flesh,  in 
proportion  to  their  hone.  The  improved  Essex,  breed,  which  Js 
sometimes  called  the  agricultural  pigs,  is  said  to  have  nothing  of 
the  Berkshire  in  them,  the  variety  having  been  solely  formed  by  si 
repetition  of  foreign  crosses. 

In  regard  of  the  idea  of  one  breed  paying  more  for  corn  feed^ 
ing  than  another,  this  writer  scarcely  thinks  it  correct,  since  none 
can  ever  be  made  good  pork  or  bacon  without  some  kind  of  corn  or 
tnilk^  nor  would  any  pig,  in  his  opinion,  pav  for  being  kept  oil 
com  for  a  month  or  six  weeks,  unless  it  were  half  fattened  before. 
Potatoes  are  condemned  as  a  food  for  pigs,  even  when  mixed  wirH 
^6onrj'haaaus*4t.i»  conoMvad  that  the  quality  of  the  flesh  will  b^ 
deteriorated  in  proportion  to  the  mixture  of  potatoes;  since  pork 
or  bacon  fattened  entirely  tipon  potatoes  is  most  flabby,  iniMpid^ 
and  unsubstantial,  and  not  worth,  for  any  real  use,  half  the  pi  ice 
i>er*pauod  th^t  good  meat  is;  for  the 'quantity  of  it,  which  will 
j?pil  or  roast  away,  in  dressing,  is  great  indeed.  .  Roots  and  greeiHf 
are  recommended  as  very  good  food  for  store  pigs;  but  there  ihia 
ie^ing  slipuld  slop. 

It  is  stated  that  prick  or  ereSKl  eared  pigs  are  always  the  quickest 
-feeders,  chiefly  on  account  of  their  smaller  booe  and  size  and 
oore  compact  ibrai«  '*  HeiKe  (says  the  writer)  they  are  le^ 
atjapted  to  pork."—"  But  (we  continue  to  quote  his  own  words) 
there  14  a  breed  of  small  lop*«ared  pigs  far  superior  to  any  for 
.pork,  whether  in  respect  of  weight  or  quality  of  flesh  *,  such  oftht 
highest  character  are  those  found  in  Oxfordshire  and  Bucking- 

.hamsbire." 

.  The  obs^rvati<>ns  on  farming  accounts  are  only  ooroplaints  of  ihfi 
difldculty  of  keeping  them;  *    , 

j7o.21.-^YOL.  v,   .  3  a 
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Oifaro/tPfif.-^When  the  \riiicr:andor  oar  notice  iid 
«9  that  there  was  a  breed  of  lop-e^nd  figt,/iifsuptf»nftr  ffork  «» 
the  bestf  we  thought  it  most  advtsaW  tt>  caocUide' our  oooooDtof 
his  literary  production,  lest  we  shouKk  be  eniviopetl  and  tntnttichcd 
in  absurdities  and  contradictions  too^4eeply  to  make  our  escape  ^ 
and  we  determined  to  retreat  in  tiaoe^-r^lf  that  pork,  which  is  far 
superior  to  the  best,  was  an  infallible  antidote  to  the  cacoetkes  scrir 
hendi,  we  would  recommend  a  good  dinner  of  it  -Ift  &-&  of  8k 
Albans,  Herts, 


On  feeding  Cattle  with  Sugar,    By  m  Constant  £kadsr^  of 
IFhitehaven.-^Agricult,  Mag,  No.  27. 

Oil  Sugar  as  Caitle  Food.     By  Philo-Conjurox>  tf  Otmfisti, 
Surrey. '•^Agriadt,  Mag,  No,  28. 

As  the  latter  of  these  papers  was  written  in  reply  to  the  former^ 
they  are  both  Jioticed  under  one  article.  The  inquiries  of  the 
Constant  Reader,  as  to  the  advjintages  of  using  sugar  as  a  foodjfor 
cattle,  are  answered  with  more  ridicule  than  is  consistent  with  an/ 
desire  of  giving  information.  It  is,  however,  agreed,  that  neither 
iugar  nor  molasses  can  ever  be  resorted  to  for  this  purpose  on  ac- 
count of  thetr  high  price,  except  perhaps  in  the  immediate  vici* 
pity  of  the  metropolis,  where  there  are  no  expenses  of  carnage. 
.  The  circumstance  of  young  cattle  having  been  reared  by  artificial 
food  of  any^kind  proves  nothing,  unless  ihey  become  of  superior 
worth,  or  are  reared  at  less  expense,  than  wlien  the  usual  method 
Ji  adopted. 


Oil  the  Aldemmf  or  Norman  Cows,  By  J.  T.  of  PatrinmUis  Cot* 
tagd,  St,  Lawrence,  Jersey, ^^Agricult.  Mag,  JVe.  28. 
Thb.  writer  states  that  he  resides  in  tb'e  island  of  Jersey,  when 
£e  cultivates  a  sn^all  fai-m  for  his  amusement,  rather  than  for  pro* 
Sit  I  he  keeps  five  or  six  Alderney  cows,  as  well  as  some  of  the 
English  breed,  which  enables  him  to  point  out  the  difiereiice  be^ 
tween  them.  The  purchase  of  an  Alderney  is  said  to  be  much  less 
than  that  of  an  English  cow,  the  price  of  the  Ibrmer  befaig 
^m'  six  to  nine  pounds )  and  it  is  confidently  represented,  that 
the  nourishment,  which  would  be  sufficient  for  a  large  English 
cow,  would  amply  supply  two  of  the  Norman  breed,  as  they  are 
Tiot  so  delicate  in  their  food,  as  well  as  requiring  a  smaller  qnan- 
tity ;  their  milk  is  admitted  to  be  less  abundant  in  quantity  than 
the  Snglish*  hut  is  thought  very  superior  in  quality,  and  often  pro- 
duces twelve  or  thirteen  pounds  of  butter  in  a  week  firom  one 
cow.  For  light  pasture  and  heath  lands  the  AMemey  mc  recoio* 
mead^  as  fsx  superior  to  thcEnglisl)  coyri< 
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'*  CfcltfnNilfeili.-^*iThis  wof  h6  a  very  aoeurate  picture  of  the  Al* 
iflerM^  or  Ifortiian  cow  in  thei  island  of  Jersey,  but  tbe  stateipenta 
l^noiMbilt  agree  w^th' the  circumstances  that  take  place  on  tbi# 
ftfdir  tbe  chatineh  Tb^^Uk  of  the  Alderbey  cow  Iwre  is  abua-* 
daDt  ?ft  eoHiitky^  bat  ^inferior  its  quality^  to  that  of  tbe  Sussex 
or  De^raife  bteeds,  thotigb  perhaps  it  have  some  superiority  over 
ikfit  ef '  the  HAdemess  cqw.  Alderney  cows  here^  ekiiiost  uiii# 
▼ersaJly,  a*tiliii  and  kan  appearance  in  England. 


MM 


jExpmment  on  drilled  and  hrociicdnt  Wheat.    Bjf  T.  B.  ofSiusex.'^ 
AgricuH.  Mag:  No,  26, 


The  experimedt,  whicji  forms  the  subject  of  this  artide, 
made  in  a  small  enclosure,  which  was  very  poor,  and  ovenmn  witJh 
all  sorts  of  weeds,  furze,  and  broom.  These  were  stocked  up 
and  burnt,  and  such  a  border  was  left  in  grass  as  for  tlieflNMt 
part'  to  consist  of  exactly  three  acres.  The  first  ciop  was  winter 
jtares,  which  was  followed  by  Swedish  turnips,  and  then  by  loceme; 
which  was  but  an  indifferent  crop,  being  almost  choked  by  couch 
|Uid  other  grasses  and  weeds.  This  crop  was  ploughed  pp,  and 
the  land  copfipletely  cleaned,  in  September.  One  acre  was  drilled 
with  wheat  in  rows  at  an  Interval  of  eighteen  inches ;  t>ne  acvi 
was  also  drilled  in  eight-inch  rows ;  and  one  acre  was  town  broad* 
cast.  The  eighteen-inch  rows  took  a  bushel  of  wheat  within  le«| 
than  9  pint,  the  eight-inch  rows  two  bushela  nearly,  and  the 
broadcast  two  bushels  and  a  half.  The  kind  of  wheat  used  wee 
the  Kentish  red,  which  was  well  pickled;  and  tbe  work  was 
*  finished  on  the  25th  of  September.  That  portion  drilled  with  the 
widest  intervals  was  the  soonest  overrun  with  weeds,  but  these 
were  eradicated  by  horse-hoeing  two  Or  three  times  during  tht 
winter,  and  all  the  weeds  entirely  destroyed  in  April  by  the  horse- 
boe  and  by  hand-weeding  the  rows^  at  the  same  time  also  tbe 
eight-inch  rows  were  hand-hoed,  but  the  broadcast  was  suffered 
to  remain  without  weeding,  from  an  opinion  that  wheat,  when 
broken  down,  will  never  rise  straight  again,  and  that  upon  crooked 
and  knotty  stalks  the  ears  are  always  inferior,  and  upon  some  to* 
tally  barren.  About  a  month  afterwards  the  wide-rowed  wheat 
had  tillered  most  wonderfully,  and  had  obliterated  all  traces  of  the 
iFows)  and  tbia,  as  well,  as  both  the  ot^er  portions,  exhibited  an 
uniform  broadcast  appearance,  which  was  equally  preserved  in  all 
isn  harvest ',  the  whole  three  acres  had  indeed  a  rusty  appearance 
on  the  stalks  and  chaff,  but  there  was  no  di&erence  in  that  re« 
ipedi  the  broadcast  was  laid  a  good  deal,  the  narrow  rows  in  part, 
but  the  broad  rows  not  at  allj  it  was  a^  reaped  and  shocked  a( 
tbe  same  time.  In  harvesting,  each  portion  was  separated  with 
awicb exactness,  and  separately  threshed:  the  broadcast  produced 
twenty  busbds  of  clean  whe^t,  and  three  burets  of  &iil«  or  infe-> 

Sna 
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096  On^th^CuUm^'e^fPai^ipimiyid&fd^'J^^ 
rior )  the  eight-idch  rows  twent}Mhree  Imsbdi^f  cMq^  •od'tne 
bushel  of  (atl;  and  tlie  eighteen-inch  rows  tweDC]r*ftvt>.buiiu^ 
three  pecks  and  a  haFf  of  clean,  and  (wo  bnaheli  of*  tati  i-^tbf 
sample  of  the  broadcast  was  thought  foil  ten  .shiUtogs  a  qnaH^ 
inferior  to  the  other  \  the  narrow  rows  were  a  fatr'bi«Dplft»  bat  tbf 
widet>nes  far  superior.  The  stubble  of  the  wi4e*r»wed'  acre  W4» 
^iml  in  deanneifss  and  appearance  to  a  garden,  but  that  of  tlM(  tvsv 
other  acres  was  fairly  smothered  iKUth  weeds  and  graSiOtr 

Oiservations. — ^This  experiment  seenis  to  have  b«ten  fuwte  WlAk 
mwfxy  necessary  degree  of  attention  and  accuracyi  and  indicates  rerf 
plainly  the  superiority  of  the  wide-drilled  rows  5  the  state  'of  the 
stubble,  however,  is  not  entitled  to  ail  the  Importance  given  it  by 
the  writer,  for  he  seems  to  have  forgotten  the  additional  labour 
«nd  expense  bestowed  in  weeding  that  part  of  the  field. 


Comparative  Experiment  uM  Spri?jg  and  Anhanrud  Wheaf,  Smutg 
/  various  Observations,  ^c,     By  AcRicoLANoRTHUMBBiaitsts. 
— JgricuU,  Mag,  No.  2S. 

^  This  very  desultory  paper  merely  gives  it  as  the  opinion  of  thf 
.writer,  which  opinion  is  fuunUed  ou  a  single  imperfect  experi- 
4nent,  that  crops  of  white  Kent  wheat  and  potatoe  oats  are  each 
•uperior  in  value  to  a  crop  of  spring  wheat,  both  as  to  corn  and 
•traw.  It  is  also  stated  tJiat  cleai]  .wheat,  rubbed  with  the  powder 
of  smut-balls,  and  sqwn  without  any  pickling,  producisd  0$ 
•mutty  ears  out  of  99 »  wi)ile  the  same  wheat,  rubbed  in  a  similar 
manner,  and  aftervv;irds  pickled  in  urine  and  Ihne,  produced  six 
amutty  ears  out  of  gO.  The  observations  are  varioi^  indeed,  for 
they  are  connected  with  almost  al)  agricultural  subjects,  without 
affording  information  on  any. 

Observations. — The  experiment  on  /spring  wheat  was  too  imper- 
fect tQ  be  Entitled  to  credit,  in  a  comparative  view,  against  au<^ 
lumnal  wheat;  but  the  iriaU  with  smut  confirm  Mir.  Batchelor*i» 
opinion  fsee  page  3SS)  of  the  great  utility  of  pickles  for  destroy- 
ing smut,  and  place  urine  and  Time  in.  the  same  eligible  point  of 
view. 


On  the  Culture  of  Parsnips  in  the  Island  of  Jersey^     By  J.  T.  6fP^ 

trimoine  Cotia^f.-^Agricult*  Mag.  No.  29. 
'  This  vegetable  is  stated  i6  be  capable  of  feeding  pigs  in  muck 
less  time  than  any  otlier,  and  to  be  of  general  utility  as  a  cattle^ 
food ;  bu^  the  writer  adhiits  that  these  opinions  are  given  >oi 
hearsay  evidence,  and  that  he  faaa  not  fe^ed  the^tommatiei 
%/ eKperhneht.  .         *'      .  ,  .     ,j 
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tKATU&AL  tmWSOFBY,  ART8«  iLHD  MANUFACTURES. 

f     .♦         '  ■■  «  "y 
:^ii  Examination  ^  the  Review j  whkh  appeared  in  the  tkirteentk 
Nu^^ber,af  TmIb  .&atbo8»bot,  of  Dr.  Herschert^Essay  on  the 
^    4plo^red  Binge 'Aeomsred  hy  Sir  Isaac  Newton.-^PJdL  Mag. 
>    No,  i3gu 

Th^s  p3peT  Id  said  td  be  transmitted  "  by  a  little  club  of  friends, 
who  occasionally  meet  together  for  conversing  on  philosophical 
'subjects  j"  and  who,  professing  high  admiration  of  Dr.  Hei'schers 
***  sublile  and  elaborate  performance/*  were  much  surprised  that  it 
was  but  slightly  estimated,  by  the  author  of  an  article  which  ap^ 
peared  in  The  Retrospect.    Our  manner  of  criticizing  the  essay, 
"  when  confronted  with  that  ample  store  of  compliment  and  en- 
comiums which  usher  in  the  strictures^  is  in  some  danger^'*  the/ 
•'  fear,  of  being  viewed  by  many  as  a  very  gross  inconsistency  i 
and  80  far,  perhaps,"  they  continue,  '*  the  reviewer  has  been  un- 
«fortunate,  in  exposing  the  cordiality  of  hi^  professions  to  some 
de&ee  of  doubt.** .  Our  mode  of  proceeding  in  our  observatioi^  is 
'cafied  '♦  a  right  cunning  experiment,  and  by  all  the  world  like 
applying  a  metaphysical  syphon  to  the  merit  of  an  author;  by 
.which,  in  the  fir^t.inatance,  the  merit  is  indeed  made  to  mount 
.  Op,  but  as  certainly  to  wheel  round  to  tlie  contrary  direction,  till, 
'by  degrees,  the  whole  stock  should  be  drawn  off,  in  the  way  of 
hocus-pocus,  .by  the  preponderant  bias  in  the  longer  leg.    But  to 
interpose  a  little  in  favour  qf  the  reviewer,**  they  add,  "  it  is  only 
fair  to  consider,  that — he  lay  under  a  conflict  between  his  great 
respect  for  Dr.  Herschel,  and  his  paramount  obligation  to  fidelity^ 
when  delivering  his  awards  in  philosophical  mattery,  for  the  edi^ 
fication  of  the  public.    It  comes,  therefore,  in  the  next  place,  tp 
be  examined  how  far  the  solidity  of  this  reviewer*s  matter  caa 
jiHtify  the  fervour  of  his  critical  zeal.** 

We  had  objected  to  Dr.  Herschers  reflected  rings,  as  being 
fonfessedly  repetitions  of  those  which  Newton  observed  in  a 
aimpler  form,  and  had  asserted,  that  from  this  complication  Dr* 
Herschel  had  obtained,  in  Horace's  words,  otilyfumum  exfulgore. 
The  "  club**  is  of  opinion,  that  we  should  have  thought  Hadley 
•'  very  idly  employed  in  having  to  do  with  the  moon  and  stars  by 
means  of  reflections,  when  to  be  seen  at  a  single  glance  in  a  simpler 
form :"  they  observe,  that  in  a  telescope  we  see  much  further  and 
much  better  than  "  by  looking  at  the  same  things  in  their  simply 
form  J*'  that  Archimedes,  when  investigating  several  curious  pro- 
perties of  the  sphere,  "  doubtless  employed  many  reflections  i** 
and  that ''  tlie  reviewer  might  imf.Ugn  the  demonstrations  of  that 
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ags     On  iki  colmr§d  Min0  dkmmid  ly  Sir  Isa$e  ifieii^iims 
geometrician  as  uoneowBafy  oompUcatioDt,  with  as  muck  jastic* 
as  he  hat  done  Or.>Heivditt*ff  pimfs  proceeding  from  leflectiona 
al80>  both  menUl  and  optical."    They  then  piopoae  the  ftUowing 
questions : 

'*  U  CoDsideriiig  tba  trowed  importaaoe  «f  the  aiAjectj  is  k 
not  an  addid<m  to  our  stock  of  JiDowledge  to  have  been  made  ac* 
quaiiiled  with  many  diliereiiC  ways  of  obtabfai^  a  sight  of  theie 
coloured  rings,  not<mlyby  aoeansirf  glassaa,  botof  metalft? 

«'  X  Is.  it  not  an  addition  to  our  Mck  of  knowledge  to  bnre 
discovered  Mid  sfaown^  that  the  colours  of  these  diliemt  sets  of 
rings  are  alternate^  and  to  have  explained  the  caoie  of  that  al- 
ternation ? 

"  3%  Is  it  not  an  addition  to  our  stock  of  knowledge  lo  have 
«hown  that  the  colour  of  the  rings,  as  well  as  thehr  ntt,  can  t>e 
suddenly  changed,  according  to  an  invariable  law,  by  the  inter* 
position  of  shadows,  and  to  have  explained  the  cause  of  these 
changes? 

*'  4'  Is  it  not  an  addition  to  our  stock  of  knowledge  to  have 
proved  also,  by  exj^ments,  the  four  propositions  in  pages  47  and 
4%  of  the  Bssdnf"*  \\n  our  copy  of  the  T^anuacAomi,  pages  224  and 
225  J,  '^  relating  to  the  action  of  the  several  surfaces  as  contributing 
to  the  formation  of  the  coloured  rings  } 

*'  5,  Is  it  not  an  addition  to  our  stock  of  knowledge  to  haT» 
abown,  that  from  a  polished  metdliAe  speculum  we  can  obtain 
most  beautiful  coloured  irises? 

"  If  the  reviewer  still  conHnues  bis  na^atire  to  these  quesUons,** 
they  observe,  '*  his  notions  of  knowledge  and  science  must  be  of 
some  very  peculiar  conformation.*' 
"  The  cluh  in  the  next  place  defends  Dr.  Herschel  for  confining 
himself  to  the  study  of  the  works  of  Newton,  because  he  was  in- 
vestigating the  cause  of  the  coloured  rings  discovered  by  Newton  $ 
and  asserts,  that  although  the  phenomena  of  coloured  thin  plates 
were  not  the  discoveries  of  Newton,  yet  "  the  coloured  rings 
were  discovered  by  Newton  j"  adding,  "  this,  it  is  well  known, 
'Newton  did  by  making  use  of  prisms,  and  at  last  object-glasses 
broiu^ht  into  contact.**  They  reprove  us  for  having  hinted, 
as  they  suppose,  that  Dr.  Herschel  was  ignorant  that  light 
was  liable  to  modifications  at  the  surfaces  of  transparent  bodies ; 
and  lastly,  they  eater  into  a  calculation  of  the  thickness  of 
tfie  wedge  of  air  employed  by  Dr.  Herschel,  which,  they  main- 
tain, most  hare  been  suffidently  small  to  have  exhibited  the  co- 
lours of  thin  plates  in  a  very  conspicuous  manner,  at  any  point 
within  three  inches  of  its  edge,  llie  reason  of  the  limitation  of 
the  number  of  rings,  usually  visible,  to  eight  or  ten,  which  we 
liad  cursorily  noticed  as  being  well  understood,  appears  to  them 
^  akogetber  mftitelligiblei"  and  they  seem  to  consider  it  as  be- 
longing to  that  class  of  doctrines  which  tbqr  are  pleased  to  deno- 
tuhiate  abortive  and  fabukms  opinions,  lliey  conclude  with  a 
lUMt  joit  panegyric  on  the  merits  oflfewton.    *^  IStati  truly  great 
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On  the  cokmred  i^gs  Sumfured  ty  SS^  Isaac  Nmtin.    i0 

iM  exceUent  person/*  tbey  veiv  properly  observe,  '<  htd  far  moM 
wMoni,  as  veil  as  bumtlity,  than  to  harbouir  the  weak  and  pre* 
{MOaterous  amiMtion  of  being  accounted  inftUibld  as  a  iiiorta&/' 

'  Why  Ch^  shoold  Dr.  Herscbd,  or  kk  fiknds,  be  dispose 
to  complain  of  an  indivldiial^  who,  when  obliged  V>  deckuM)  hit 
aentiments  with  sincerity,  has  thought  it  necessaiy  to  pronounce 
Dr.  Herschel  too  a  fallibM  mortal  ?  We  say  Dr.  Hencfael's  friends, 
because  the  writer  of  the  observations  has  evidently  quoted  from 
one  of  the  few  separate  ooptes  which  are  usually  printed,  io  such 
cases,  for  the  author's  distribution  among  his  fHendsi  and  thie 
we  say  not  as  a  reproach,  but  rather  as  an  apology  for  devoting 
ttiore  of  onr  time  to  the  examination  of,  these  remarks,  than  W0 
ahould  otherwise  have  thought  necessary:  and  we  trust  that  w# 
shall  be  able  to  make  it  perlectly  obvious,  that  our  *'  paramount 
obligation  to  fidelity**  did,  in  fact,  as  Dr.  HerM:hel*s  friends  think 
it  '*  fair  to  consider,'*  actually  subject  us  to  the  diiagieeabltf 
'^  oonfliot'*  between  respect  and  disapprobation,  v^ich  appears  to 
tiiem  so  inconceivable. 

'  In  such  a  conflict  there  is.  In  realihr,  nothing  uncommon  i  wft 
will  not  adduce,  examples  from  the  cultivators  of  science,  for  fear 
of  involving  doubtful  (pinions;  but  was  there  ever  a  reader  i6 
TOid  of  feeling,  as  not  to  be  fiUed  with  enthusiastic  admiration  and 
profound  reneiration,  when  he  has  been  feasting  on  the  banquet  of 
eloquence  which  is  displayed  in  the  Orations  of  Cicero?  and  wH 
there  ever  an  individual  so  void  of  taste,  as  not  to  smile  at  the  great 
editor,  when  he  attempts  to  become  a  poet,  and  when,  in  defiance 
of  the  critics  and  reviewers  of  the  day,  he  courageously  repedtk 
his  verses,  and  insists  that  the^  are  excellent  ?  Antmi  gladm  po^ 
iuit  contemnere  si  sic  dmjtia  dixisset  -,  and  Dr.  Herftchtl  would  pro* 
bably  never  have  been  subjected  to  any  animadversions  from  oor 
pens,  if  he  had  written  nothing  but  essays  on  coloured  rings. 

If  Hadley,  or  Newton,  or  Hooke,  or  wiioev«r  invented  the  rei 
fleeting  quadrant,  had  seen  nothing  by  the  assistatice  of  the  instftt^ 
ment,  which  they  could  not  have  seen  just  as  wdl  without  it,  w^ 
do  confess  that  we  should  have  thought  them  "  idly  employed^ 
A  telescope  is  good  when  it  shows  us  things  further  and  better 
than  they  can  be  seen  without  it,  otherwise  it  is  ufeiesS',2aiA 
all  Afchttnedes's  reflections, ''  both  mental  and  optical,"  whic|| 
we  suppose  to  be  intended  as  a  speciraei^  of  Home  Tooke*s  meta- 
f)hysics,  wotdd  appear  to  us  to  have  been  worse  than  puerile,  W 
they  had  only  informed  us  that  a  sphere  was  n>ttnd,  and  that  U 
was  less  than  the  circumscribed  cylinder,  which  the  eye  and  tlv^ 
|ni6d  could  at  once  have  determined  miihout  any  reftee^on  tff  dH. 

We  must  now  plead  guilty  to  the  charge  of  bat  tug,  "zesededia^ 
to  the  ideas  of  Dr.  Hersch^'s  friends,  som«  '<  notions  of  kndww 
ledge  and  science  which  are  of  t  veiy  peeuliar  eonfbrmiitioD  f*  ^ 
we  do  continue  our  "  ne^tive"  to  allllit  qcHKieaiifftiidi  4ktf 
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have  proposed.     We  think  none  of  the  circumstances  tnentiortlBd': 
of  importaDce>  because  none  of  them  are  new.    Tbey  might  per- 
haps have  been  new  to  Dr.  Herschers  friends^  and  were  probably  - 
new  to  himself}  but  we  will  endeavour  to  show,  that  they  can 
scarcely  be  allowed  to  possess  enough  of  novelty  to  jeatttle  ifa^nt 
to  a  place  in  the  Philosophical  Transactions.  r 

1.  The  **  different  ways  of  obtaining  a  sight  of  these  rings/*. 
Vrhich  Dr.  Herschel  has  discovered^  depend  confessedly  on  more* 
or  less  frequent  reflections  of  the  colours  observed  by  Newton.., 
jf  we  place  any  object  before  a  reflecting  surface^  we  naturally  ex.*. 
pect  to  see  it  reflected^  and  this  happened  to  the  rings  ip  Dr* 
Herschers  experiments.  The  mode  of  observation  may,  perhaps,- 
t>e  convenient  for  some  particular  purposes,  but  it  does  not  yet^ 
appear  to  whai  purpose  Dr,  Herschel  has  applied  k.  We  may^ 
however,  observe^  that,  for  a  conspicuous  and  beautiful  exhibi«^ 
Uon  of  these  colours  on  a  large  scale,  no  method  with  which  w^ 
are  acquainted  is  at  all  comparable  to  the  solar  microscope.  That 
metallic  surfaces  would  produce  the  colours  as  well  as  surfaces  of 
glass,  is  no  new  discovery  of  Dr.  Herschel :  it  has  long  beet| 
known,  that  the  thit)  coat  of  litharge,  which  is  formed  by  de« 
girees  on  the  surface  of  melted  lead,  affoYds  them  in  a  very  bril- 
liant form  I  and  that  the  surfaces  of  other  metals*  wheA  covered 
with  similar  pellicles,  exhibit  similar  appearances;  and  we  re* 
fcpllect  to  have  heard  it  mentioned  many  years  ago  iq  a  public 
lecture,  and  mentioned  not  as  a  new  discovery,  that  a  surface  of 
glass,  laid  in  a  surface  of  polished  metal,  produced  rings,  in  the 
aame  manner  as  two  surfaces  of  glass.  Dr.  Herschel  says,  t);nt 
the  production  of  colours,  in  cases  where  a  part  of  the  rays  it  sup- 
posed to  be  absorbed  by  the  metal  instead  of  being  transmitted^ 
ought  at  least  ''  to  have  been  made  a  part  of  the  hypothesis*'  of 
Newton  i  but  it  does  not  appear  that  this  admission  would  have 
made  any  material  difference  in  Newton's  own  conception  of  his 
theory;  for,  in  the  second  book  of  his  Optics,  part  iv.  obs,  8,  he 
asserts,  ^'  that  the  flts,  or  alternate  dispositions  of  the  rays,  to  ba 
reflected  and  transmitted,  are  propagated  to  great  distances  from 
eii(ery  r^ecting  and  refracting  surface  j"  and,  in  anotlier  part  of  the 
aame  observation,  he  speaks  of  *'  the  refracting  or  reflecting  sur* 
j^ce  which  caused  those  flts." 

"  2.  We  do  not  think  it  any  *^  addition  to  our  stock  of  know- 
ledge" to  have  shown,  that  the  colours  of  the/*'  dlfierent  sets  of 
-jtings  are  alternate ;"  because  Newton  discovered,  as  is  well  knowx^ 
that  the  colours,  seen  by  transmitted  and  reflected  light,  are  at^ 
^ays  alternaLte,  or  supplementary  to  each  other :  and  Dr.  Hersch^ 
Has  only  attempted  to  investigate  which  of  the  rings  that  he  saw 
jwere  of  one,  and  whiph  of,  ihfi.  other,  kind  y  further  than  this  ha 
Jias  n^t^pret^ided  to  explain  '*  the  cause  of  that  alternation."  Wa 
pUow;hlm  the  merit  of  untying  a  kaot«  which  ha  had  before 
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'  3.  We  doubt  of  the  accuracy  of  the  expression,  that  the  colour 
of  the  rings,  as  well  as  their  size,  can  be  changed  by  tlie  inter- 
position of  shadows:  it  is  calculated-  to  convey  an  idea. of  some 
mysterious  '^law*'  hitherto  unknown;  in  fact,  one  series  of  the 
rii%3  was  obliterated  by  the  interception  of  the  light  which  af- 
forded it,  and  another  series  appeared  in  its  place,  which  was 
produced,  according  to  the  well-known  laws  of  these  colours,  by 
another  .portion  of  li^ht  coming  in  a  different  direction.  Th« 
shadows  have  only  assisted  Dr.  Herschel,  and  the  "  little  club  erf 
friends,**  in  descending  the  hill  which  they  had  just  before  as^ 
cended,  without  having  seen  any  prospect  from  its  summit  which 
was  not  visible  from  the  plain. 

4.  The  four  propositions,  wliich  Dr.  Hefschers  friends  found  in 
pages  47  and  48  of  the  \inpublished  copy,  and  which  stand  in 
pages  224  and  225  of  the  Transactions,  are  these:  *'  i.  That  only 
two  of  the  surfaces  are  essential  to  the  formation  of  the  concentric 
rings.  II.  That  these  two  must  be  of  a  certain  regular  construc- 
tion, and  so  as  to  form  a  central  contact,  iii.  That  the  rays  from 
one  side  or  the  other  must  either  pass  through  the  point  of  contact^ 
or  through  one  of  the  surfaces  about  the  same  point  to  the  bthet-, 
to  be  reflected  from  it.  it.  And  that  in  all  these  cases  a  set  <^ 
rings  will  be  formed,  having  their  common  centre  in  the  place 
where  the  two  surfaces  touch  each  otlier.'*  In  these  propositions 
we  are  utterly  at  a  loss  to  discovter  any  thing  approaching  to  no- 

.  velty,  unless  we  understand  the  second  of  them  in  a  sense  which 
seems  to  be  no  longer  intended  by  the  author  :  but  it  is  not  our 
business  to  inquire  what  liis  opinions  may  at  one  time  have  been  } 
we  must  confine  ourselves  to  the  experiments  as  they  are  published 
in  the  Transactions.  No  person,  as  far  as  we  recollect,  has  ever 
imagined  that  more  or  less  than  ttvo  surfaces  were  concerned  io 
these  colours  :  Dr.  Hook,  who  first  described  them,  observes,  that_ 
there  must  be  a  reflection  at  the  second  surface,  and  that ''  it  is 
inost  evident  that  the  reflection  from  the  under  or  further  side  of 
the  body  is  the  principal  cause  of  the  production  of  these  colours.*' 
If  the  rings  are  to  be  circular,  the  surfaces  must  be  of  a  regular 
form,  and  if  they  touch,  the  point  of  contact  will  be  the  common 
centre  of  the  rings :  all  this  is  undeniable,  but  certainly  not  new. 

5.  ^'  That  from  a  metalline  speculum  we  can  obtain  most  beau* 
tifiil  coloured  irises,**  has  been  long  since  proved  by  the  experiments 
of  the  Due  de  Chaulnes,  published  in  the  Memoirs  of  the  Parisian 
Academy  for  l/dS,  The  Due  de  Chaulnes  used  a  plate  of  talc 
and  a  piece  of  gauze;  instead  of  these  Dr.  Herschel  employed  the 
particles  of  hair-powder;  and  he  has  not  attempted  to  show  that 
hair-powder  possesses  any  peculiar  property  not  common  to  other 
•pake  or  semibpake  substances* 

We  trust,  therefore,  that  we  shall  be  excused,  on  these  grounds^ 
for  still  maintaining  our  absolute  '^  negative**  to  all  the  qu^tions 
proposed  by  Dr.  Herschel's  friends. 

NO.  21.— VOL.  V.  3  F 
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If  Dr.  Hterschel  has  confined  hinaself  to  the  study  ci  Newton*0 
works,  and  confuted  him>  he  may  have  done  enough  fer  his  owm 
8ads£ftction ;  but  an  author^  who  ofiers  his  essay  for  publicatioa, 
through  the  medium  of  a  learned  society^  owes  it  to  that  society 
4o  inquire  whether  his  researches  are  as  original  as  they  are  im- 
'portant)  for  without  such  an  inquiry  we  may  have  new  essays  on 
coloured  rings,  and  new  confutations  of  Newton,  from  different 
philosophers,  in  annual  s^iccession,  and  all  on  the  same  grounds : 
and  as  to  the  original  discovery  of  the  coloured  rings^  Dr.  Her- 
schers  friends  would  have  done  more  wisely,  if  they  had  looked 
into  the  wo^ks  of  the  author  whom  we  mentioned^  before  they 

ersisted  in  the  assertion  that ''  the  coloured  rings  were  discovered 
Newton."  We  shall,  however,  now  save  the;m  that  trouble,  by 
qi^oting  some  passages  from  the  ninth  chapter  of  Dr.  Hook's  Mi* 
cographia. 

"  The  laminae  of  Muscovy  glass,  when  reduced  to  a  certain 
thickness,  are  coloured  3 — the  same  may  be  seen  with  looking- 
glass  plates  pressed  together — even  if  wet  with  water — ^but  then 
more  faintly — with  glass  blown  thin — with  soap-bubbles^— with 
bubbles  of  pitch,  resin — and  mucilaginous  substances.  The  co- 
lours on  steel,  which  has  been  heated,  «re  produced  by  a  vitrified 
lamina — and  on  other  metals— especially  lead.  The  body  must 
be  of  a  determinate  thickness— and  it  must  be  transparent. — If 
there  be  a  thin  transparent  body,  of  a  thickness  gradually  in- 
creasing, these  shall  be  yellow,  red,  purple,  blue,  green,  yellow, 
zed,  purple,  blue,  green,  and  so  forth — so  often  repeated**  as, 
according  to  his  hypothesis  of  colours,  the  thickness  of  the  plate 
^allows.  The  colours  visible  in  soap'lulhles,  and  in  huhbles  of 
pitch  and  resin,  are  concentric  rings:  the  contact  of  looking* 
glasses  also  often  produces  rings ;  and,  at  any  rate,  it  follows  im- 
mediately from  Hook's  words,  that  where  there  are  rings  of  a 
transparent  substance  of  a  determinate  tldckness,  as  between  the 
object-glasses,  there  must  be  coloured  rings.  How  then  can  iV 
possibly  be  asserted  that  Newton  discovered  even  the  rings  of 
colours? 

Dr.  HerscheFs  friends  have  much  misunderstood  what  we  said 
'respecting  the  modifications  of  light :  we  should  not  have  imagined 
that  there  was  any  ambiguity  in  our  expressions.  We  said,  that, 
*'  because  the  rays  of  light  undergo  certain  flections  and  modifi- 
cations in  the  neighbourhood  of  bodies  near  which  they  pass,  it 
surely  does  not  follow  that  they  are  not  liable  to  other  modifications 
at  the  surfaces  of  transparent  bodies  3'*  meaning  the  Newtonian 
fits  of  reflection  and  transmission.  Dr.  Herschel  seems  to  suppose 
that  the  modifications  are  similar  in  both  cases ;  and  his  friends 
have  understood  us  as  if,  instead  of  other,  we  had  said  any  modi* 
^cations  at  all. 

We  observed,  that  the  colours  producedT  by  the  hair-powde^ 
ir^re  identical  with  those  of  the  coronae  described  by  Mr.  Jo^dad 
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and  other  authors.  They  are  at  least  much  more  analogoas  to 
these  coronae,  in  the  mode  of  their  exhibition/ thai;!  to  the  colours^ 
of  thin  plates  I  and  this  is  the  only  point  of  our  remark  which 
bears  on  the  question.  It  has  been  supposed  by  some  theorists* 
that  the  colours  of  coronas  are  always  dependent  on  a  collection  of 
particles  nearly  equal  in  magnitude;  and  it  is  doubtful  whether 
such  an  assemblage  of  particles  can  be  found  in  hair-powdef* 
There  is  another  mode  of  explaining  them*  which  we  shall  not 
minutely  examine  at  present,  but  shall  only  observe,  that  a  prio* 
ciple  has  been  laid  down,  in  virtue  of  which  a  particle^  placed 
before  a  concave  mirror,  may  be  expected  to  produce  the  same 
fringes  of  colours,  as  would  surround  a  shadow  of  the  particle^ 
projected  by  a  luminous  point,  situated  in  the  virtual  focus  of  the 
mirror  conjugate  to  the  place  of  the  particle.  Had  Dr.  Herschel 
taken  any  measures  of  the  rings,  we  could  easily  have  compared 
this  supposition  with  the  result  of  his  experiments. 

We  now  come  to  the  last  and  the  most  plausible  objection  that 
Dr.  Herschel's  friepds  have  advanced  to  our  remarks;  and  here  we 
grant,  that  such  a  wedge  as  they  have  described  ought  to  have 
produced  the  effects  which  Dr.  Herschel  expected  from  k :  but 
it  is  equally  certain,  that  such  a  wedge  would  actually  have  exfai* 
bited  its^ original  stripes  of  colours  near  its  edge,  and  these  colours 
Or.  Herschel  obviously  did  not  observe ;  if  he  had  observed  them* 
he  could  not  have  failed  to  describe  the  singular  appearance  which 
the  rings  would,  have  presented  in  crossing  their  dark  spaces.  The 
fact  is,  that  no  such  wedge  can  be  obtained,  without  extreme  care  in 
employing  perfectly  plane  surfaces*  extremely  free  from  dust,  rubbed 
together  with  great  force,  and  retained  in  their  relative  situations 
by  a  considerable  pressure;  and  it  is  well  known  to  those  who  are 
cionversant  in  such  experiments*  that  the  only  tesJt  of  the  actual 
contact  of  the  substances  employed  is  the  appearance  of  the  central 
dark  space*  and  of  the  various  alternations  of  colours  which  sue* 
ceed  it.  Another  of  Dr.  HerscheVs  wedges  his  friends  have  tacitly 
abandoned*  without  attempting  to  reconcile  it  with  the  Newlooiaii 
treasures. 

The  '*  counteractions**  which  have  so  much  puzzled  Dr.  Her- 
scheFs  friends*  are  nothing  more  than  the  mixture  of  various  co« 
lours,  which  produce  white  light,  and  so  far  counteract  each  otber*$ 
tendency  to  produce  rings  of  any-  given  colour.  If  any  spot  be 
taken  beyond  the  first  ten  or  twenty  rings*  it  will  appear*  from 
Newton's  measures  and  calculations*  that  so  many  rings  of  dif* 
iferent  colours  will  coincide  in  this  spot*  that  none  of  them  will 
prevail,  and  the  general  effect  will  be  white.  This  fact  is  too^ 
aotortoQs  to  require  ''  an  argunoent  ;**  and  it  is  singular  that  our 
opponents  should  have  imagined  that  we  meant  to  argue  on  such 
a  subject.  We  do  not*  however*  regret,  having  an  opportunity  of 
stating  this  fact  more  distinctly*  because  Newton  seems  in  some 
measure  to  ^have  lost  jiigiit  of  it  ia  bia  ex^at^  of  the  colouim 
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of  thick  plates :  nor  do  we  lament  the  necessity  of  making  som# 
reply  to  the  remarks  of  a  number  of  individuals,  however  small, 
wrho  have  at  least  the  merit  of  taking  an  interest  in  the  investiga- 
tion of  these  subjects,  since  they  justity  us  in  having  entered  into 
a  more  full  elucidation  of  the  progress  of  this  ^spartment  of 
science,  than  we  should  oth<jrwlse  have  thought  it  eligible  to  un- 
dertake 3  and  since  that  which  is  now  advanced,  mei^ly  in  self- 
defence,  might,  if  not  so  imperiously  demanded,  hare  been 
deemed  an  otficious  and  an  invidious  interference. 


Continuation  of  Experiments  for  investigating  the  Cause  of  coloured 
concentric  RingSy  and  other  Appearances  of  a  similar  Nature. 
%  William  Herschel,  LL.D.  KR.S.—Phil.Trans.  Part  11. 
I8O9. 

This  paper  is  the  sequel  of  the  essay  which  has  been  the  subject 
of  the  preceding  discussion.  We  shall  proceed  to  lay  before  our 
teaders  a  short  account  of  its  contents  3  and  we  shall  be  under  the 
necessity  of  adding  some  remarks,  which  we  fear  will  again  sub* 
ject  us  to  the  displeasure  of  those  gentlemen  whose  censures  we\ 
jiave  been  endeavouring  to  confute. 

In  the  first  article  of  these  observations,  which  is  numbered  as 
the  35th  of  the  whole.  Dr.  Herschel  shows,  that  **  cylindrical 
curves  produce  streaks.'*  One  surface  of  a  plate  of  glass  being 
ground  to  a  cylindrical  form,  it  exhibited,  when  in  contact  with 
a  plain  surface^  streaks  of  colours,  which  "  differed  in  no  respect 
from  rings,  except  in  their  linear  instead  of  circular  arrangement." 
The  next  two  articles  inform  us,  that  '*  cylindrical  and  spherical 
surfaces,  qombined,  produce  coloured  elliptical  rings  j**  and  that 
♦'  irregular  curves  produce  irregular  figures."  The  latter  propo- 
•ition  is  illustrated  by  experiments  on  plates  of  miqa,  brought  into 
contact  with  glass  by  different  degrees  of  pressure,  which  occa- 
sioned continual  changes  in  the  colours.  In  the  38th  article  it  is 
asserted,  that ''  curved  surfaces  are  required  for  prodilcihg  the  co- 
loured appearances  at  present  under  consideration;'*  for,  as  the 
author  proceeds  in  the  Spth,  "  coloured  appearances  cannot  be 
produced  between  the  plain  surfaces  of  two  parallel  pieces  of  glass 
applied  to  one  another."  For  a  proof  in  the  case,  when  the  plates 
are  a  little  inclined  to  each  other,  the  author  refers  to  the  former 
part  of  his  essay  -.  he  says,  that  he  has  seen  two  plates  of  glass 
separated  at  one  end  by  a  thin  piece  of  platina,  and  tied  together 
at  the  other,  *'  which  showed  some  streaks  near  the  place  where 
the  glasses  were  in  contact;  but  when  he  removed  the  thread  that 
bound  them  together,  the  streaks  vanished;  which  proves,  that  the 
glasses  had  been  constrained,  and  thus  had  probctbly  assumed  some 
curvature  at  tiie  point  of  contact."  He  has  also  tried  to  produce 
colours  by  presiing  t()geth^  two  flat  surfaces  of  glass^  but  they 
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showed  only  *'  large  flashy  coloured  appearances,"  arising  from 
the  change  of  figure  produced  by  the  pressure.    He  says,  how- 
ever, in  concluding  the  article,  that  ''when  the  incumbent  plain 
glass  is  not  of  a  parallel  thickness,  coloured  phenomena  may.be 
rendered  visible  between  two  perfectly  plain  surfaces,"  without 
any  "  force  or  strain."     "  Hitherto,"  he  continues  in  the  40th 
article,  "  I  have  only  considered  the  coloured  rings  which  Sir 
Isaac  Newton  has  pointed  out,  and  have  shown,  that  no  mom 
than  two  surfaces  are  essential  to  their  formation."    This  article, 
and  the  three  following,  are  devoted  to  a  minute  description  of  the 
coloured  bows  which  constitute  the  limit  between  total  and  partial 
reflection  in  the  surface  of  a  prism)  as  viewed  by  an  eye  placed  at 
a  moderate  distance.    He  observes,  that  the  blue  bow  contains 
some  green,  followed  by  blue,  indigo,  and  violet  j  and  that  a  very 
fa^t  red,  orange,  and  yellow,  may  also  be  perceived  above  the 
greenish  colour.     He  requires  us,  in  the  next  place,  to  ''  admit, 
that  the  colours,  which  give  it  the  general  appearance  of  what  may 
be  called  blue,  consist  of  half  the  green,  and  of  all  the  blue,  indigo, 
and  violet  rays,  which  are  reflected,  while  the  other  half  of  the 
green,  the  yellow,  orange,  and  red,  are  transmitted:"  and  upon  this 
supposition  he  proceeds,  employing  the  Newtonian  measures  of 
tVie  infrangibility  of  the  different  rays,  to  determine  the  dimen« 
sions  of  the  different  portions  of  the  bow ;  making  its  breadth 
only  21'  41.5'^  aiid  observing  that  Newton  is  mistaken  in  calling 
it  1°  4'  31.4".    The  angles,  at  which  the  rays  that  constitute  the 
blue  bow  are  separated  from  the  rest.  Dr.  Herschel  calls  critical, 
and  the  effect  a  critical  separation.    The  red  bow,  which  appears 
by  transmitted  light,  he  seems  to  consider  as  having  been  hitherto 
unnoticed :  he  calculates  its  dimensions,  and  makes  its  breadcb 
15'  46.1"  only  5  he  then  proceeds  to  show  how  the  bows  may  be 
renderjed  visible  by  l)eing  projected  on  a  white  ground.    The  blue 
bow,  he  observes,  may  be  instantly  transformed  into  a  red  one, 
by  changing  the  direction  of  the  light  which  renders  it  visible ; 
and,  by  proper  management,  we  may  have  the  bow  half  red  and 
half  blue.    "  According  to  my  account  of  the  red  bow,"  continues 
Dr.  Herschel,  '^  it  ought  to  be  seen  in  the  prism  a  little  above  the 
blue  one,  and  this  is  also  further  confirmed  by  any  one  of  the  ex- 
periments, in  which  we  have  some  part  of  each  bow  in  view  at 
the  same  time."     In  article  44,  Dr.  Herschel  describes  the  streaks 
and  other  phenomena,  which,  as  he  thinks,  are  "  produced  from 
the  prismatic  blue  and  red  bows."     '*  When  a  plain  glass  or  me- 
talline mirror  is  laid  under  the  base  of  a  right-angled  prism,  in 
which  we  see  the  blue  bow,  the  contact  of  the  two  plain  surfaces 
will  immediately  produce  a  great  number  of  coloured  streaks. 
They  will  be  found  to  be  parallel  to  the  bow,  most  of  them  within, 
and  some  just  under  it.    They  may  be  seen  without  any  lens, 
merely  by  looking  into  the  prism,  with  the  eye  pretty  close  to  the 
surface  through  vubkb  we  lee  the  blue  bow.    This  experiment 
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pfoves/'  in  the  author's  opinioo^  ^'  that  plain  surfaceij  though 
they  cannot  produce  colours^  have  a  power  of  modifying  and  mui<- 
tipiying  them  when  produced.*'     An  object-glass,  placed-  under 
the  priom,  affords  us  a  great  variety  of\  concentric  coloured  rings. 
Similar  phenomena  are  observed  when^lbese  surfaces  are  applied 
to  the  red  bow ;  and  the  application  of  a  flat  plate  of  glass  is  a  good 
test,  for  distinguishing  the  bows  formed-  l>y  the  critical  separatioa 
firom  any  other  coloured  images.    The  diiferent  appearances  of 
the  prismatic  bows,  in  prisms  of  different  forms,  and  according  toi 
the  dtilerent  directions  of  the  light,  are  described  in  article  45. 
We  are  ne&t  informed,  that  ''  tlie  first  surface  of  a  prism  is  not 
concerned  in  the  formation  of  the  blue  bow,  nor  of  the  streaks 
that  are  produced  by  a  plain  glass  applied  to  the  efficient  surface  :" 
and  in  article  47  it  is  observed,  that  "  the  streaky  which  may  be 
seen  in  the  blue  bow  contain  the  colours  of  both  the  parts  of  the 
prismatic  spectrum,  by  the  critical  separation  of  which  the  bow  is 
formed'"  and  the  alternations  of  these  colours  are  enumerated,  to 
the  number  of  13  or  14  5  some  of  the  rays  which  have  been  trans- 
mitted re-entering  the  prism  by  reflection.    Dr.   Herschel  at* 
lempis  to  illustrate  *'  the  formation  of  sti'eaks**  in  the  next  article; 
and  three  diagrams  are  exhibited,  in  ordet  to  show  the  course  of 
the  rays,  on  a  scale  a  thousand  times  magnified,  through  a  flat 
plate  of  air  one  ten  thousandth  part  of  an  inch  jn  thickness.  From 
these  figures  Dr.  Herschel  t)iinks  it  evident,  that  "  streaky  ap* 
pearances  must  be  produced.*'    Between  the  utmost  limit  of  the 
bow,  *^  and  the  Jirst  red  ray  which  re-enters  the  base,  a  narrow 
blue  streak  should  be  seen.    When  we  advance  further  into  the 
figure,  the  great  mixture  of  the  colours,  and  the  different  direc- 
tions of  the  rays,  are  so  various,  that  nothing  particular  can  be 
determined  without  entering  into  a  veiy  complicated  calculation 
of  the  meeting  and  intersections  of  the  rays ;  we  see,  however,  that 
these  mixtures  will  produce  a  condensation  of  rays  in  some  parts, 
'  and  vacancies  in  others,  so  that  no  uniform  tinge  can  remain,  and 
consequently  streaky  appearances  must  be  seen.*'     *'  Towards  the' 
Yiolet  end  of  the  bow,  streaks  approaching  to  white  will  appear, 
such  as  pale  red,  pale  bluish  green,  dingy  yellow,  and  dirty  white ; 
so  that,  both  at  the  beginning  and  end  of  the  bow-streaks,  all  ob- 
servations of  them  agree  perfectly  with  what  is'  pointed  out  by  the 
Ibregmng  remarks ;  and  though  we  have  not  analysed  the  parti- 
cular construction  of  the  streaks  in  the  middle  of  the  bow,  yet 
wha^  has  been  said  will  sufficiently  prove  that  various  successive 
changes  of  the  colours  must  also  take  place."    The  49th  article 
informs  us,  that  *'  prismatic  bows,  when  seen  at  a  distance^  are 
straight  lines."    The  50th  contains  one  of  the  most  material  pro-' 
positions  in  the  whole  paper,  that  **  the  colours  of  thebow-streakf 
owe  their  production  to  the  principle  of  the  critical  separation  of 
Ibe  difierent  parts  of  the  prismatic  spectrum/***"-''  Let  a  plain  glasa 
belaid  undec  the  baie  of  a  ri|^t-angled  prism;  then^  if  the  eyafr 
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^  first  be  placed  very  Jow^  no  streaks  will  be  seen,  but  when  af^er- 
ivards  the  eye  is  gradually  elevated,  till  by  the  appearance  of  tber 
blue  bow  we  find  that  the  principle  of  the  critical  separation  <^ 
colours  is  exertedj  the  streaks  will  become  visible,  and  not  before; 
nor  will  they  remain  in  view  when  the  eye  is  lifted  higher  than 
the  situation  in  which  the  effects  of  the  critical  separation  are 
visible.     It  is  therefore  evident,"  says  Dr.  Herschel,  "  not  only 
that  the  colours  are  furnished  by  the  same  cause  which  produces 
the  bow,  but  also  that  they  are  modified  into  streaks  by  the  plain 
surface  under  the  prism."     ''  When  a  spherical  surface  is  placed 
under  the  prism,  it  has  likewise  been  shown  that  coloured  rings 
will  be  seen  \  but  these,  like  the  streaks,  will  not  be  visible 
when  the  eye  is  below  the  place  where  the  bows  can  be  seen, 
which  would  not  have  happened  had  a  plain  glass  been  used  in- 
stead of  the  prism;   for,  with  such  an  arrangement,  coloured 
rings  may  be  seen  at  the  most  oblique  as  well  as  perpeTuUcular 
stations  of  the  eye.-*-The  eye  being  gradually  elevated,  these  rings 
will  shrink  j  till  at  last,  when  the  eye  comes  to  a  perpendicular 
situation,  we  find  them  dwindled  away  to  the  size  and  appearance 
of  such  as  may  be  seen  when  a  plain  glass  is  substituted  for  the 
prism."     In  order  to  extend  this  theory  of  the  effects  of  a  prism 
(o  lenses,  it  is  asserted,  in  the  next  article,  that  '*  a  lens  may  be 
looked  upon  as  a  prism  bent  round  in  a  circular  form  ;"  and  tbe 
analogy  is  illustrated  by  grinding  a  small  part  of  a^  plano-convex 
lens  fiat,  that  the  author  *^  might  look  into  it,  as  it  were,  through 
a  window,  to  see  what  passed  within :  the  flat .  made  an  angle 
with  the  base  of  about  thtrty-four  degrees,**  and  he  saw  through  it 
the  blue  and  the  red  bow.     When  two  plain  glasses  ^are  laid  toge- 
ther. Dr.  Herschel  seems  to  intimate  that  colours  are  formed, 
though  streaks  cannot  be  seen>  the  r^ys,  which  would  exhibit 
them,  not  being  able  to  "  come  out  of  the  glass."     The  52d  ar- 
ticle bears  for  its  inscription,  that  *'  the  critical  separation  of  the 
colours,  which  takes  place  at  certain  angles  of  incidence,  is  the 
primary  cause  of  the  Newtonian  coloured  rings  between  object- 
glasses."     Having  shown,  that  in  all  prismatic  experiments  the 
colours  are  exclusively  produced  by  the  critical  s^aration  of  the 
rays  of  light,  he  says,  that  it  certainly  will  not  be  philosophical 
to  look  for  a  different  cause  of  the  same  or  similar  effects,  whea 
convex  glasses,  which  have  all  the  required  prismatic  properties, 
are  used  to  produce  tbeid ;  observing,  however,  in  a  note,  "  that 
if  any  case  should  occur,  in  which  the  critical  separation  cannot 
account  for  the  observed  phenomena,  we  are  then  authorised  td 
look  out  for  some  other  cause  to  explain  them."     He  compares 
the  colours  afforded  by  convex  glasses  and  by  prisms,  and  very 
naturally  concludes  that  they  must  be  identical,  and  that  th^ 
must  therefore  be  derived  firom  the  same  cause,  which  he  main-s 
tains  ^>  be  the  critical  separation  of  the  colours.    In  the  53d  ami 
^pcfhdiQg  article  Pr.  Herschel  rem^ks,  thjtt  since  all  these  ^^ 
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comeDa  may  be  explained  from  the  *'  Newtonian  diflbrent  t^ 
frangibiUty  of  light,'*  *'  we  can  have  no  longer  any  reason  t6 
ascribe  original  fits  to  the  rays  of  light,  which,  in  the  first  part  of 
this  paper,**  he  says,  *'  they  have  already  been  proved  not  to 
possess,  and  which  now,  in  all  prismatic  experiments,"  he  had 
shown,  as  he  imagines,  not  to  be  **  necessary'  for  explaining  ap* 
pearances,  that  may  be  accounted  for  without  tliem.'* 

Ohservatio7is.-^li  is  with  sincere  and  unaflfected  sorrow  that  we 
are  now  about  to  perform  the  disagreeable  task  of  pointing  out 
in  the  present  paper,  several  inaccuracies,  which  appear  to  us  even 
more  objectionable  than  any  which  we  noticed  in  the  former.  If 
we  are  mistaken,  we  shall  most  willingly  be  convinced;  but  we 
hope  that  Dr.  HerscheFs  friends  will  as  readily  forgive  us  for  ex- 
pressing our  opinions,  as  we  forgive  them  for  attempting  to  con- 
fute us. 

Against  the  jthree  £rst  sections  we  have  noth'mg  to  object :  they^ 
contain  nothing  that  is  new,  but  for  this  we  are  prepared.  The 
two  next  articles  are  occupied  by  the  attempt  to  prove  that  curved 
surfaces  are  necessary  for  producing  the  coloured  appearances  un* 
der  consideration  ^  and  that  coloured  appearances  cannot  be  pro- 
duced between  the  plane  surfaces  of  two  parallel  pieces  of  glass ; 
but  the  author  adds,  when  the  incumbent  plane  glass  is  not  of 
a  parallel  thickness,  coloured  phenomena  may  be  made  apparent 
between  two  perfectly  plane  surfaces  ^  and  yet  in  the  same  page 
he  asserts,  that  no  more  than  two  surfaces  are  essential  to  the 
formation  of  coloured  rings.  Where  there  is  so  much  apparent 
contradictioo  in  expressions,  it  is  generally  as  useless  as  it  is  dif- 
ficult to  search  for  an  author^s  true  meaning.  We  cannot  suppose 
that  the  coloured  appearances  are  considered  by  Dr.  Herschel  as 
being  of  a  different  nature  from  the  coloured  rings,  since  he 
expressly  ascribes  them  to  the  same  origin  :  he  seems,  however, 
to  be  of  opinion  that  either  curved  surfaces,  or  prismatic  forms; 
are  required  for  the  production  of  colours:  but  it  is  remarkable 
that  in  his  theoretical  investigations  he  has  completely  omitted 
the  consideration  of  the  curvattire  of  the  surface ;  except  where  he 
compares  a  lens  to  a  bent  prism  ;  forgetting,  in  this  comparison, 
that  one  of  the  sur£ices  of  the  lens  had  before  been  proved  to  be 
unessential  to  the  efiects.  His  explanation  of  the  disappearance 
of  the  colours  between  the  two  pieces  of  glass,  separated  at  one 
end  by  a  slip  of  platina>  is  wholly  arbitrary  and  forced,  nor  can 
it  be  admitted,  until  he  shows  that  the  same  colours  are  not  pro- 
duced by  a  pressure  immediately  upon  the  point  of  contact.  It  is 
surprising  that  he  should  have  imagined  that  he  had  a  right  to 
expect  the  appearance  of  colours  on  the  Newtonian  principles 
after  the  removal  of  the  thread :  the  mutual  repulsion  of  th» 
glasses  was  observed  by  Newton  himself;  Professor  Robison  made 
it  the  foundation  of  some  very,  interesting  experiments  on  tbt 
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tiemenixty^  properties  of  msrtter^  and  it  has  not  altogether  e^aped 
Dr*  H^rschal'a  own  observation.  A  late  author^  in  ^  description 
of,  an  £^pparatu8  fbr  exhibiting  these  colours^  published  about  seven 
|rears  8go>  has  observed,  that  '*  the  two  glasses,  must  be  retained 
iu  the^c  .position  by  means  of  three  screws  3  for^  as  soon  as  tht 
pr€ss^reM  r^emoved,  they  r«pel  each  other  with  considerable  force; 
.aud>  for  this  reason^  neither  of  then!  ought  to  be  very  thin,  other* 
"Wise  they  will  bend  before. they  are  sufficiently  near."  Besides^ 
when  a  little  oil  has  been  suffered  to  spread  on  the  surface  of 
water,  or  when  a  thin  coat  of  litharge  is  formed  on  lead,  the 
uniformity  of  the  colour,  for  a  considerable  extent, .  undeniabljr 
indicates  that  the  surfaces  are  parallel  3  and  that  they  are  perfect 
planes,  the  laws  of  hydrostatics  are  sufficient  to  prove.  We  must 
therefore  beg  leave  to  express  our  firm  persuasion,  that  the  curva- 
ture of  the  surfaces  concerned  ii.not  essential  to  the  procluction  of 
any  of  these  colours,  any  farther  than  as  affecting  the  thickness 
•f  the  plate,  and  thus  regulating  their  succession. 

We  roust,  in  the  next  place,  make  several  objections  to  the 
descriptions  of  the  blue  and  red  bows,  contained  in  the  four  folt 
lowing  articles.  It  is  true  that  the  blue  bow  contains  '^  some 
green,  followed  by  blue,  indigo,  and  violet  ;*'  it  is  also  literallf 
true,  that ''  a  very  faint  red,  orange,  and  yellow  may  also  be  per« 
ceived  above  the  greenish  colour:"  but  it  is  equally  true,  that 
whenever  they  are  so  pea^eived,  there  is  an  optical  faJacy,  which 
^as  deceived  others,  as  well  as  Dr.  H^rschel.  If  we  fix  our  eye 
mtentiy  on  the  blue  bow,  and  then  look  a  little  above  it,  a  red« 
dish  tint  is  very  manifestly  observable :  but  this  tint  is  equally 
visible  on  any  other  part  of  the  white  surface  to  which  we  im<* 
mediately  turn  our  eye ;  nor  is  it  discernible  when  we  look  do^n 
gradually  more  and  more,  descending  through  the  white  light,  till 
we  arrive  at  the  bow;  so  that  the  appearance  of  the  red  above  the 
blue  can  only  be  referred  to  that  class  of  phenomena,  which  have 
been  denominated  ocular  spectra.  We  do  not  wish  to  rest  thii 
statement  on  our  own  testimony  only,  but  it  is  the  unavoidable 
consequence  of  the  j^ewtonian  doctrine  respecting  the  refrangi* 
bility  and  reflexibility  of  light,  which  Dr.  Herschel  fuHy  admits. 
Above  the  bow,  the  whole  of  the  colours  which  constitute  white 
light  are  refiected  to  the  eye ;  at  its  upper  edge,  the  least  refraii^ 
gible  rays  begin  in  great  measure  to  be  transmitted,  learing  the 
rest  of  the  rays  to  proceed  together  to  the  eye,  forming  a  tint  of 
that  kind,  which  is  produced  by  subtracting  the  extreme,  red  rays 
from  white  lights  that  is,,  a  bluish,  green,  and  such  must  be  the 
colour  of  the  upper  edg^  of  the  bow.  In  Newton's  own  words> 
substituting  only  for  the  references  to  the  figure,  <'  all  the  leasl 
refrangible  rays  which  fall  above  the  bow,  and  can  come  firom 
thence  to  the  eye,  will  be  reflected  thither^  but  at  all  points  be- 
low the  upper  edge  of  the  bqw^  many  of  th^  rays  will  be  traas- 
ynitted  through  tl^e  base*|  of  the  prism^  apd  ^yery  wh^e  withiti^ 
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the  Itmitt  of  the  bow,  where  the  more  r^rangible  rays  are  re«- 
€osied,  aad  the  lesg  re^ngible  are  transmitted^  **  the  ejtcas  of 
the  most  refrangible  in  the  reflected  lights  will  tinge  that  light 
with  their  colour^  which  is  violet  and  blue/*  No  part  of  the  re- 
'Attting.  ftortace  can  possibly  be  tinged  red  or  orange,  unless  we 
•oppose  the  least  refrangible  rays  to  be  reflected  in  greater  abnti-^ 
^Aance  than  the  most  refrangible,  which  is  contrary  to  the  acknow" 
fledged  principles  of  the  calculation.  It  is  true  that  Newton 
lu».  committed  a  mistake  in  the  magnitude  of  the  angles  con- 
t^nad :  the  ratios  of  the  sines,  for  tlie  extreme  rays,  bdng  those  of 
IMand  156  to  100,  the  angles,  of  which  the  natural  secants  ar» 
1.54  and  1.56,  are  found,  by  an  inspection' of  the  tables,  to  be 
4SP  30.4'  and  S(f7  9'»  of  which  the  difierence,  375',  is  the  truo 
breadth  of  the  bow.  The  red  bow  is  merdy  the  converse  or  the 
ttapplement  of  the  blue  one  $  its  breadth  must  ther^bre  be  the 
•ame,  and  it  must  appear  at  the  same  eleTati<m  of  the  e}*e.  It 
tnight  easily  appear  to  Dr.  Herschei  a  little  more  eterated,  because 
the  oommencement  or  upper  edge  of  the  blue  bow  difien  but 
little  flrom  white  light,  and  is  much  less  strongly  marked  than  the 
correspondwg  sharp  terminatioo  of  the  red  one.  By  covering  with 
two  pieces  of  paper  the  opposite  halves  oi  two  of- the  sides  of  a 
common  piism,  and  looking  up  through  the  third  towards  the  sky, 
we  may  obtain  a  perfect  view  of  both  bows,  placed  side  by  side, 
and  equal  in  breadth  j  while,  according  to  Dr.  Herschd's  calcu* 
teions,  the  red  bow  ought  to  be  not  only  a  little,  but  completely, 
above  the  bhie  one.  the  red  bow  is  particularly  described  in 
Newtau*s  Lectioiies  Opticse,  and  the  situaticm  of  the  ^e,  in 
viewing  it,  is  correctly  represented  in  the  49th  figure  of  that  work, 
pi.  VI  It.  p.  306»  If  we  thought  Dr.  Herschei  or  his  friends  would 
condescend  to  be  Indebted  to  the  labours  of  any  of  their  contem- 
poraries, we  could  refer  them  to  a  publication,  in  which  all  this 
ts  very  dear]/ illustrated  by  a  coloured  diagram;  but  we  hope  they 
win  at  least  aeqai$see  in  oar  explanation  of  Newton's  own  state- 
laeat.  Dr.  Herschei  has  not  even  thought  it  necessary  to  pay 
the- least  atteolion  to  any  modern  remarks  resnecting  the  <y vision 
of  the  spectrum ;  but  speaks  of  orange  and  indigo  rays,  as  if  they 
•ota^y  ought  to  ocoiipy  the  ^aoes,  which  Newtoo,  or  Newtoa*« 
assistant,  assigned  to  them. 

The  streaks,  parallel  to  the  bow,  which  are  described  in  Hie 
44th  asticle,  might  easily  pusele  a  pwson  net  acquainted  with 
the  exieiit  of  the  Newtonian  discoveries  respecting  ^e  colours  of 
thin  plates  s  but  they  are  the  immediate  and  necessary  conae«^ 
.i^liance  of  the  law,  which  Newien  has  bad  down,  for  calculattng 
-^le  eHects  of  light  ^ling  obliquely  on  a  thtn  plate.  The  glass  of 
murror  is  held,  by  the  repulsive  Ibroe,  and  in  geoem)  still-  moie  by 
the  ioeqnaltttes  of  the  airiace,  at  a  coi^siderable  distaiice  from  the 
pcism ;  but  Newton  has  shown,  that  an  increase  of  the  obliquity 
ef  theniya»  paislng  thmighathin^plate,  haathosanaeeSi^^at  m 
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•JiHiHiutiQn  of  Us  thidkHi^^),  and  thi$  dloiost  withovft  anj  limit  i 
jk0w  it  if  obvious  tlui  tjbie  obitquity  must  iocreate  contiaaally  in 
mOfa^g  toymrd^  t]]^.b9W>  till  ih»  ligbt  'iim^iedMUily  n&kt  to  tte 
bowbecomes,  in  its  pa««age»  ukifliately  jwrallel  to  the  surfaces  | 
iMd  tbvis  the  same  effeet  amst  be  ^odacedj  ai  if  tbe  s«rfaoes  tbcns 
/were  aclMaUy  in  «)ontact>  while  at  oth«r  points  more  reiDote  frooi 
.Ibe  bowj  the  yarying  degrees  of  obliquity  must  exhibit  the  same 
^ectSy  Bfi  a  plate  of  variable  thickness^  viewed  by  light  falling  on 
it  in  a  directiou  nearly  jperpeiidieular.  This  effect  not  only  wtfy 
be  seen  without  a  leo$«  but  must  always  be  rendered  more  in^' 
tdisiiitict  hy  a  lens  of  any  considerable  aperture^  because  it  c^n^- 
•prebends  rays  differiog  very  much  in  obliquity  $  while  io  other 
iicafet*  a  slight  change  q(  obliquity  does  not  produce  any  material 
iichangp  of  at^earanook  It  is  the  great  obliqnity  of  the  light,  paa^ 
tOg  through  the  plate  of  air,  that  renders  it  so  easy  to  enbiblt 
colours  IB  it  by  the  af4>lic2ition  of  a  flat  surface  without  predsurat 
-hence  the  appearance  of  colours,  in  sue!)  circumstances,  becooiet 
\tifj  naturally  a  criterion  of  the  obliquity,  which  necessarily  ao- 
companies  what  Dr.  Herscliel  calls  a  critical^  separaition. 
' ,  The  4dth>  the  46th,  and  47th  articles  require  ho  particular  no* 
vticf.  The.  gigantic  diagrams  of  the  46tl)  appear  to  us  to  prmne 
absolutely  nothing.  The  only  aigument,  that  we  can  discover, 
•aeonlat&ed  in  these  werds,  omitting  tlie  letters  of  reftrence: 
•«<  between  the  utmost  limit  of  the  bow  and  thejirst  red  ray  whieh 
ve-enlMS  the  base,  a  narrow  blue  streak  should  be  seen/'  ftat 
these  is,  in  fact,  no  first  red  ray }  them  are  other  red  rays  wbicfi 
ve-enfcer  the  base  on  each  side  of  that  which  Dr,  HerNchel,  for 
aotBeieasen  whichweareatalosa  tohnagiae,  has  ehosea  to  ^o/i 
'^e firsts  ^^  some  of  these  other  rays  must  unavoidaUy iUl  ufl 

•  the  whole  of  the  "  narrow  blue  streak/*  Nor  does  the  eaistenoe 
ef  any  other  part  of  the  **  streaky  appearance  **  stand  on  a  firmer 
founi&tioQ«  We  are  also  to  observe  that  the  whole  of  (hia  sup- 
posed explaaatioD  Is  limited  to  the  beginning  »id  end  of  the  bow, 
and  at  mM  to  the  interjacent  space ;  that  is,  m  the  whole,  to  an 
angubr  extent  of  about  one  third  of  a  degree,  and  to  angles  of 
eUTim^ty  between  AQ^  and  50^^  within  the  glasa*    The  experi^ 

•  mer  >jrehrted  in  the  50th  article,  is  a  modification  of  theoba^va* 
tiop  on  the  parallel  bows,  which  we  have  already  explained ;  thc^; 

'CaoBOt  be  seen  when  the  eye  i^  very  low,  because  the  reflection  is 
thentotal*  and  the  surface  of  the  prism  may  be  considered  as  \m^ 

•  permeable:  to  light;  and  they  will  generally  disappear  when  the 
ey«  is  much  devated,  because  either  a  great  obliquity,  or  a  very 
kitMnate  contact,  is  required  for  producing  them :  for  it  appears 
even  from  this  articie>  that  the  rings,  produced  by  the  chser  ap- 
plication ojf  a  spherical  surfuse  to  the  prism,  w^«  visible  when  toe 
eye  came  ''  to  a  perp^idicular  situation.*'  We  have  no  objection 
to  considering  a  lens  as  a  prism  bent  round  in  a  circular  forak« 
piovid^  thai  tite  ar  |Uot  the  prism  be  always  supposed  equal  to 
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the  mutual  inclioation  of  the  surfaces  of  the  lens  at  the  jpeliik 
cbncerned :  but  when  Dr.  Herscbel  mddi^  '^  a  witido\»^*'"'in'  bii 
planoconvex  lens^  by  introducing  a  new  sur^be,  which  foimed  m 
angle  of  thirty-four  degrees  with  the  base,  he  converted  it  i^  ond» 
<lnto  a  prism,  and  he  could  no  more  sde  in-  this  manner,  whit 
-passed  within  a'  perfect  lens,  than  the  youths  who  is  said  by  an 
ancient  author  to  have  stood  with  his  eyes  shut  before  a  mirrbi^, 
could  see  how  he  looked  when  he  was  asleep.  The  bows  are  re«- 
lative  to  the  situation  oi  the  eye  only,  «ttd  their  being  seen  through 
the  "  window  *'  only  proves  that  they  eiisted  with  respect  to  aa 
eye  so  situated ;  but  the  question  is  far  too  simple  to  require  an 
experimental  investigation.  It  is,  however,  remarkable,  that  a 
-aubstance,  terminated  by  parallel  surfaces,  however  bent  into  a 
cylindrical  or  spherical  form,  will  never  ethibit  bows  of  coloum 
hy  a  critical  separation }  the  reflected  and  transmitted  rays,  in  the 
fieighbourbood  of  their  common  limit,  proceed  in  the  same  dtrec- 
tion,  so  that  the  limit  cannot  be  distinguished ;  and  if  it  were 
otherwise,  it  may  be  shown  that /the  apparent  place  of  that  limit 
is  independent  of  the  refractive  power  of  the  substance }  the  flrst 
*tay,  which,  after  total  reflection  and  refraction,  emerges  parallel 
to  any  given  axis,  bdng  always  the  continuation  of  a  tangent  t9 
the  interior  surface. 

The  title  of  the  52d  article  appears  to  contain  the  most  m»» 
ierial  proposition  of  the  whole  paper,  that  *'  the  critical  sepanf- 
tidn  of  the  colours,  which  takes  place  at  certoan  angles  ofindaimci, 
is  the  primary  cause  of  the  Newtonian  coloured  rings  between 
t>bject-gla88es/'  As  far  as  our  recollection  serves  us,  we  have 
never  met,  in  any  work  of  science,  with  an  oversight  in  reasoning 
ao  disproportionate  to  the  acknowledged  talents  of  the  author,  aa 
that  which  is  contained  m  this  article.  Dr.  H^nchel  seems  to  be 
•iiilly  aware  that  a  ^*  critical  separation  **'  takes  place  only  at  a  cer- 
ifdr^  angle,  that  is,  in  glass  about  50  degrees ;  he  has  himself 
confessedly  seen  that  the  coloured  rings  are  visible  at  all  angkf, 
and  yet  he  has  the  inconceivable  faculty  of  satisfying  himself,  that 
the  critical  separation  is  the  general  cause  of  these  colours !  In 
thin  plates  of  greater  density  than  the  surrounding  medium,  there 
can  faie  no  critical  separation  at  the  first  surface,  which  is  necessary 
in  Dr.  Herschel*s  theory,  whatever  may  be  the  obliquity  $  and  it 
has  been  observed  by  Newton,  that  such  plates  usually  exhibit  the 
colours  even  with  greater  brilliancy  than  those  of  a  contrary  de- 
aeription.  These  objections  would  be  equally  valid,  if  it  had  been 
proved  that  the  critical  separation  is  capable  of  producing  bows, 
but  we  have  already  observed,  that  the  supposed  proof  is  altogether 
founded  on  an  arbitrary  and  inaccurate  mode  of  stating  the  ques- 
tion. If  therefore  the  Newtonian  fits  of  easy  reflection  andeasjr 
transmission  were  *'  necessary  for  explaining*'  these  srppearanc^es* 
before  the  publicaticoi  of  Dr.  Herschel's  experiments  and  calcula- 
tions,  we  cannot  help  thinking  that  they  remain  equally  indiipev^ 
faUe  after  aU  that  be  has  written  o&  the  subject, 


Digitized  by  VjOOQIC 


(  -«i3  y 


*«s 


$fetkod  of  correcting  the  Damp  in  Coal-mines^    Bf  Dr.  Jomm.--^ 
Monthly  Mag,  No,  IQl. 

Dr.  Jones  observes^  that  the  damp  in  coal-mines  is  nothing  but 
an  excess  of  hydrogen  gas;  wherever  it  occurs^  however,  it  is  ao 
afflicittng  circumstance,  and  the  miners  not  unfreqnently  fall  « 
aacrifice  to  its  efiects.  The  remedy  which  he  proposes^  is  to  slaked 
few  lumps  of  fresh  lime  in  the  subterraneous  passage  made  by  thf 
miners  in  digging  out  the  coals.  The  carbonic  acid  gas  evolved 
by  this  process  corrects  the  air  in  the  mine,  and  renders  it  morb 
favourable  to  inhalation  and  combustion.  This  experiment  w^$ 
Ivied  a  short  time  since  in  the  coal-mines  belonging  to  Lord  Caw^ 
.^ot,  at  Laolash,  in  Carmarthenshire,  which  were  annoyed  witb 
the  damp,  and  found  to  answer  the  desired  purpose. 

Ohservationsi — This  is  a  subject  of  so  much  importance,  an3 
ihe  fatal  effects  of  this  damp  are  so  frequently  experienced  in  this 
country,  that  every  thing,  which  either  theory  or  practice  may 
cnggest,  for  preventing  them,  merits  attention  and  investigation. 
There  are,  however,  two  points  which  Dr.  Jones  does  not  seeth 
to  have  sufficiently  considered ;  first,  whether  any  carbonic  aci'd 
is  emitted  when  lime  ijs  slaked;  and  secondly,  how  it  is  possibk 
that  carbonic  acid  should  possess  any  power  whatever  of  couil- 
teracting  the  efiects  of  hydrogen. 


On  atmospheric  Phenomena.    By  Mr.  J.  B.  Van  MoNS.-^PAiA 
Journ,  No^  107.  , 

The  author  of  this  communication  states,  that  he  had  shown,  in 
a  paper  which  he  laid  before  the  Batavian  Society  of  Experimental 
Philosqphy  at  Rotterdam,  that  thunder-storms  are  wholly  and  spon* 
taneously  formed  in  the  atmosphere.  He  conceives^  that  a  dimi^ 
4}Ution  of  solar  and  lunar  attraction  deprives  the  air  of.  that 
additional  elasticity  which  this  attraction  had  imparted  to  it,  and 
thus  permits  it  to  descend,  which  loosens  the  union  between  thtt 
air  and  water  :  the  temperature  is  raised  by  the  separation  of  th^ 
.caloric  which .  constituteid  the  medium  of  this  union,  the  water 
.  aeparate8>  and  clouds  are  formed.  These  soon  enlarge  by  a  con- 
tinuation of  the  same  cause,  and  abundance  of  caloric  is  set  free  ; 
but  as  the  air  is  a  bad  conductor  of  heat,  this  is  not  easily  difiused ' 
through  it,  nor  can  it  be  dissipated  in  the  form  of  light,  for  want  ' 
•f  sufficient  concentration ;  it  therefore  becomes  electric  fluid, 
and  decomposes  the  water  of  the  cloud.  That  portion  of  calorie 
.which  in  combination  with  air  server  to  convert  water  into  perma* 
nentgas,  k  contained  in  the  state  of  electric  fluids  '^'orat  katlhi 
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a  state  intermediate  either  to  that  of  beat  aod  electricity,  or  of 
electricity  and  light  5  which  foiirth  state  be?hg  incapable  of  sub- 
aisting^  except  in  combination,  will  never  be  luiown  to  us  sepsi- 
Tstelfy  or  otherwise  than  by  its  effects.  This  state  is  the  agent, 
by  means  of  which  permanent  gasses  retain  their  state.  With  the 
•tMBes  of  tbete  giaaes  it  enters  into  a  chemical  Qnion»  wbich  can 
be  broken^  only  by  an  affinity  of  the  same  nature.'*  Tlie  author 
Supposes,  that  t  greater  or  leas  degree  of  elasticity  constitutes  all 
#he  di^renoe  between  light,  the  electric  fluid,  sub^light,  and  siil»- 
:#lectricity  (if  indeed  this  exist),  and  heat  (caloric)  ;  and  remarks 
on  the  facility  with  which  these  agents  are  transformed  one  into 
anoth^*.  It  is  only  the  caloric  which  is  partially  and  copiously 
separated,  which  is  thus  transformed  into  electric  fluid.  The  heat 
of  the  atmosphere  he  regards  aa  spontaneous,  and  not  commiv- 
nioated  by  the  winds,  which  are  the  efiiscts  and  not  the  causes  of 
changes  of  temperature* 

At  every  increase  of  atmospheric  temperature  the  mercury  in 
the  barometer  sinks,  because  the  prectpitatidn  of  water  diminishes 
the  elasticity  of  this  fluid.  A  dimiimtion  of  temperature,  which 
is  the  result  of  a  combination  of  water  and  air,  a  fixation  of  est- 
loric,  and  a  transformaticm  of  caloric  into  electricity,  caoaea  the 
rbarometer  to  rise  by  the  increase  of  elasticity  which  it  imparts  to 
the  air.  Hence  it  is  inferred,  that  the  rain  which  £ill»  while  the 
barometer  rises  and  the  thermometer  fall's,  it  a  rain  ef  tecompd^ 
aitioQ  of  the  air  in  its  aqueous  combination;  and  that  which  rails 
while  the  barometer  sinks  and  the  thermometer  rises,  is  a  rain  Hf 
decomposition  of  air  with  respect  to  that  combination. 

Mr.  V.  M.  theff  remarks,  that  the  rise  of  the  barometer  is 
caused  bv  the  elasticity  of  the  air,  and  not  by  its  weight.  On 
this  head  he  observes,  *'  I  cannot  easily  conceive  how  people 
continue  to  ascribe  to  the  weight  of  the  air  that  pressure  which 
this  fluid  exerts  on  the  mercery  in  the  barometer ;  while  we  see 
it  almost  always  increase  this  pressure,  when  it  loses  part  of  its 
matter  or  |;ravttating  power  $  and  diminish  it  when  the  air  is  at  a 
maximum  of  aqueous  saturation,  or  just  before  rain ;  and  when 
the  bi:db  manometer,  or  true  aerostatic  balance,  indicates  the  v^ 
timate  degree  of  density  in  the  air:  and  that  all  otiier  phenomena, 
both  those  that  occur  in  nature;  and  those  that  present  tbemseh^ 
in  experiments  with  the  mercurial  pump,  prove  to  a  demonstration 
that  the  air  presses  chiefly  by  its  elastic  power,  which  is  Increased 
by  condensation,  and  by  the  addition  of  caloh'ic,  the  noatter  re* 
nsaining  the  same  in  a  closed  space  i  and  diminished  by  rarefsKS 
lion,  and  the  subtraction  <^  caloric;  the  matter  remaining  eqoal^r 
the  same,  and  in  the  same  space }  but  which  is  neither  increased 
nor  diminished  in  the  open  air,  but  by  the  association,  more  or 
less  elastic,  more  or  less  solid,  of  water  with  »r.*'  From  this  ho 
concludes,  that  experiments  noiade  in  confined  air  are  mi  9^h 
eaMe  to  cofittotcio^. 
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Sotn«  fartbcr  remarks  are  next  offeree]  on  the  formation  of 
<lbuds>  and  their  becoming  charged  with  electric  fluids  aod  it  if 
asserted,  that  the  gasses  ot*  water  dissolve  in  the  air  aa  spirit  olf 
wine  dissolves  in  water,  and  remain  diffused  in  the  matter  of  tbf 
cloud.  '  This  8ta^>  however,  is  soon  destroyed^  either  hf  tb9 
condensation  of  the  fluid  or  the  intensity  of  the  charge ;  and  th« 
water  is  recomposed  by  the  infiammatton  of  its  gasses.  Thelh»hea 
of  lightning,  which  are  nearly  without  noise,  are  the  efi^ts  of  thf 
explosion  df  the  electric  spark  j  and  those  which  are  accompanied 
with  thunder,  are  those  of  the  combustion  of  the  gastes  of  water f 
these  soits  of  lightning  succeed  each  other  alternately.  The  roil« 
tng  of  thunder  is  occasioned  by  a  succession  of  partial  inflamma* 
tions.  Thunder  is  also  of  two  kinds,  the  sounds  of  which  enm 
difi^rent ;  that  of  the  fulgurationa  being  acute,  quick,  and  snap- 
ping; and  that  of  the  6alminatioos  heavy,  duU,  and  rolling. 
The  sound  of  thunder,  which  bursU  towards  the  earth,  is  verjr 
different  too  £rom  that  of  rolling  thunder,  and  is  distinguished  bf 
the  appellation  of  falling  thunder.  When  the  greater  part  of  the 
water  of  a  storm  is  dispersed,  the  remaining  electric  duid,  no(^ 
Ending  any  thing  to  which  it  can  adhere,  is  concentrated  into  a 
point,  and  darts  towards  some  prominent  points  on  the  suiface  of 
the  globe.  Tlie  great  <lestruction  which  lightning  som^times^ 
commits  arises  from  the  difficulty  it  finds  in  resuming  ah  equiH* 
l>hum,  or  of  diffusing  or  decomposing  itself.  A  decrease  in  the 
temperature  of  the  air  presages  a  cessation  of  its  stormy  state* 
while  either  an  increase  of  temperature,  or  a  continuation  at  8 
high  degree,  is  always  followed  by  a  recommencement  of , the 
storm.  The  opposite  winds  during  a  thunder  storm  are  the  efiects 
of  a  strong  condensation  of  the  aqueous  part  of  the  atmosphere. 

It  is  then  remarked,  that  a  thunder-storm  does  not  arise  from 
an  accumulation  of  hydrogen  eas,  aa  this  does  not  ascend  into 
the  upper  regions  of  the  atmosphere.  N^her  is  rain  the  conse* 
quence  of  aqueous  vapour  hj  cold»  aa  it  always  precedes  the 
cooling  of  the  air,  while  an  increa^  in  the^  temperature  of  ihp 
air  always  precedes  rain.  It  is  also  observed,  that  water  forma 
almost  a  fourth  part  of  the  weight  of  the  atnK)Sphere :  the  fact 
and  experiments  on  which  this  conclusion  is  founded  are  given  in 
the  paper  alluded  to  at  the  beginning  of  this  article.  Tiiis  writer 
remarks  on  the  dl&cuUy  of  establi&ing  this  point  synthttically  ; 
aiiid  observes,  that  *'  the  metliod  whichhas  succeeded  best  for  this 
pu];pose,  i&  the  disi:ogag(anent  of  muriatic  gas  &om  a  very  dry 
muriate*  by  means  o£  aighly  concentrated  suj^hurip  acid,  in  con* 
fined  air." 

Mr.  Van  Mons  al^o  states,  that  caloric  ia  a  substance  which 
t>elongs  only  to  the  solar  atmosphere,  and  that  a  perpetual  circular 
ticHi  of  light  takes  place  between  the  sun  and  those  globes  which 
CQQstitute  a  part  of  his  system.  Were  it  otherwise,  the  accumu* 
iation  of  caloric  on  the  surface;  of  these  globes  wo^ld  ^oonchangir 
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the  nature  of  things^  and  our  calculations  relative  to  the  magnitucfes 
of  the  planets  would  be  erroneous,  answering  to  the  extent  of  their 
itmospheres,  and  not  to  the  celestial  bodies  themselves.  It  is  to  b« 
Yinderstood  also,  that  the  presence  of  the  sun  is  necessary  for,  the 
attraction  of  this  light  from  the  planets^  and  that  this  extrication 
pf  light  can  only  take  place  from  those  parts  of  their  atmosphere^ 
frhich  are  opposite  to  the  sun^  and  directly  under  his  influence. 

Ohservaiions, '^It  9iay  not  be  amiss  to  state  in  this  place  the 
commonly  received  doctrine  relative  to  the  relation  which  subsists 
^tween  the  weight  and  elasticity  of  air.  It  is  generally  coa- 
ceived,  that  the  weight  or  pressure  of  the  air  does  not  at  all  de<« 

tend  upon  its  elasticity,  and  that  it  is  neither  more  nor  less 
eavy  than  it  would  be  if  it  were  a  non-elastic  substance  :  but  its 
elasticity  fenders  it  susceptible  of  a  pressure,  which  reduces  it  to  such 
t  space,  that  the  reaction  of  its  elasticity  against  the  pressing  force 
18  exactly  equal  to  that  force*  The  law  of  elasticity  also  is  such 
as  to  increase  in  proportion  to  the  density  of  the  air>  and  this  den« 
iity  increases  very  nearly  in  proportion  to  the  weight  or  force  by 
Vhich  it  is  compressed  :  but  as  there  is  necessarily  an  equality  be- 
tween action  and  reaction,  the  gravity  of  the  atmosphere  which^ 
effects  its  compression,  and  its  elasticity  by  which  it  tends  towards 
fxpansion,  must  be  equal.    ' 

.  We  should  have  been  glad  to  have  been  made  acquainted  with 
t[he  experiments  and  facts  which  Mr.  Mons  states  he  has  given  in 
the  paper  to  which  he  refers,  and  on  which  he  rests  the  two  fol* 
lowing  propositions :  viz.  "  that  thunder-storms  form  in  the  at- 
mosphere spontaneously  and  wholly  5*'  and  that  ^'  the  water  of 
the  atmosphere  constitutes  nearly  one  fourth  of  its  weight."  Until 
these  assertions  are  fully  established,  we  cannot  help  regretting, 
jt^tat  on  grounds  apparently  so  slender,  and  so  nmch  in  contra- 
diction to  the  experiments  of  other  philosophers,  Mr.  Van  Mona 
•hould  have  wasted  his  ingenuity  in  raising  a  superstructure  of  mere 
hypothesis,  which  explains  nothing  that  is  not  equally  clear  with- 
out it,  and  which  is  accompanied  by  no  reasoning  that  can  satisfy 
the  mind  of  a  cool  inquirer. 


Qn  the  Date  of  the  Application  of  Telescopes  to  astronomical  In^- 
struments',  the  Time  when  Astronomers  Jirst  observed  the  Stars 
and  Planets  in  the  Day-time  hy  means  of  these  Telescopes  5  and 

*  en  the  Author  of  these  Discov&ies,  Translated  from  the  French 
ofM.  De  Fouchy.— PAi/.  Mag.  No,  138. 

Thb  French  Academy  of  Sciences  was  desirous  of  discovering 
the  author  of  the  application  of  telescopes  instead  of  sights  to 
astronomical  instruments ;  to  determine  the  date  of  this  invention; 
and  to  ascertain  the  tioie  when  astronomers  first  observed,  th* 
stars  during  the  day*  time  :  and  to  fix  these  points^  the  author  of 
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ihi  the  JlfpUcQiifm  ^f  Teknopes  to  ttHttmnHeal  Instrumenis.  %lf 
ibe.present  essay  was  deputed  by  that  learned  body.  The  obe  of 
these  circumstancesa  to  which  astropomy  is  so  much  indebted  for 
its  present  perfection,  was  generally  attributed  to  M.  Auzout,  and 
nhe  other  to  M.  Picard.  M.  Fouchy  at  length  found  these  points 
tiiscussed  in  Morin^s  Sdtnce  des  Longitudes,  In  the  celebrated 
conference  which  the  author  had  on  tliis  subject  with  the  con)** 
inissioners  appointed  by  Cardinal  Kichlieu,  on  the  30th  of  March 
1634,  he  made  use  of  the  following  expression  when  describing  the 
means  of  preserving  the  accuracy  of  these  instruments  while  their 
tadii  Were  diminished :  *'  The  third  method  is  the  application 
which  I  have  found  means  of  making  of  a  telescope  to  the  indei§ 
instead  of  sights,  to  measure  more  readily  and  more  accurately  the 
distance  of  the  moon  from  the  stars/*  M.  Fouchy  has  not  bee^ 
^k  to  determtoe  the  pfecise  date  of  this  invention  of  Morin  f 
but  thinks  there  Is  great  probability  that  it  was  not  long  prior  ta 
ibe  above  date«  The  astronomer  to  whom  we  are  indebted  fott 
the  application  of  telescopes  to  instruments  of  this  nature^  was 
also  the  first  who  observed  the  stars  while  the  sun  was  alxn:e  th^ 
liorizoa:  this  he  e&ected  about  the  end  of  March  1633. 


.  Oiservaiknsr^The  application  of  telescopes  to  astronomical 
instromentSi  and  the  discovery  that  the  planets  and  stars  could 
be  seen,  by  jneans  of  a  telescope,  in  the  day-time,  are  important 
evfsitsi  ill  w»  hiatory  of  .astronomy.  By  these  not  only  the  accu-^ 
lacy  of  observations  was  much  increasedi  but  also  their  time  of 
^ontinnance  was  greatly  lengthened }  and  new  views  opened  to  tlM 
Astonished  astronomer.  They  likewise  afforded  the  most  certaiti 
means  of.  establishing  the  elementary  principles  of  astronomy  ( 
mi  oonsequently  both  their  authoi',  and  the  periods  which  gav0 
them  bfrthj  are  .worthy  of  being  determiiied  with  critical  accuracy^ 
and  recorded  m  the  archives  of  science.  Notwiiltstanding  thei 
authority  of  the  names  of  those  who  have  either  claimed  the  bo«^ 
nour  of  these  Inventions^  or  have  had  it  voluntarily  attributed  to 
them,  we  have  no  doubt  that«  ii  is  Moriii  who  is  so  justly  entitled 
to  the  gratitude  of  astrozkomerr  in  this  respect. 

1^9  ought  not  to  quit  this  subject  without  assiffiM  the  trans* 
later  of  this  papef,  that  we.  are  far  from  being  satisSed  with  hiw 
performanoe.  Aft  a  specimen,  we  ilhall  transcribe  the  two  follow** 
ix^  senteotiesj  which  constitute  a  part  of  Morin*s  description  of 
bis  6rst  observing  the  planets  and  stars  in  the  day*time,  and  we^ 
shall  leave  our  readers  to  judge  of  the  accuracy  and  elegance  of 
the  language.  '*  Some  time  before  daylight,  whilst  the  bright 
stars  were  yM  viable,  I  put  Arctums  in  my  telescope,  and  kept  it 
there  almost  until  the  rising  of  the  sun ;  remarking,  with  pleasure^ 
that  I  yet  .saw  Jt  dittinctly  in  the  telesoope,  a  long  time  after  tfaa 
brighlnaia  cf  the  day  made  il  disappear  to  the  naked  ^ye :  a  ekfoA 
eovtfcd  k  -al  ihid  moment,  and  when  tt  was  pasaetd  I  toM  iioti 
ivith  every:  endc^iv^ar,  fiaA  it  :agaiB.    Tins  accident  distf^istKl  tsi^ 
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but  I  was  patieDt,  welt  knowing  that  hail  it  not  been  for  thW 
cloud*  I  should  have  been  able  to  hare  -seen  the  star  much 
longer."  '  . 


1.  Meteorological  Observations  on  a  Thunder-storm',  ivith  some  Rey 

marks  on  medical  Electricity.     By  Mr,  CoaNELius  Varley. — 

PhiL  Mag.  No.  137. 
3.  Further  Jttemarks  on  Thunder 'Storms.    By  the  same's—Phil^  Mag^ 

ibid. 
3.  Account  of  some  luminous  Meteors  seen  during  a  Thunder-storm , 

By  James  Stavelet,  Esq. — PhiL  Journ.  No.  108. 

1.  Mr.  Varlej  stales,  that  in  this,  thunder-storai,  vfh\c\\  fell 
more  immediately  under  his  observation,  the  electrical  pheno« 
mena  were  so  distinctly  visible,  as  to  leave  no 'doubt  on  hia 
mind  of  the  exclusive  agency  of  one  electric  fluid.  The  hoiizoo^ 
towards  the  north,  was  lined  with  d^rk  clouds,  but  there  were 
none  over  head,  except  a  very  few  li^ht  ones,  proceeding- towardi^ 
that  quarter,  and  which  afterwards  joined  those  seen  ia  the  hori- 
zon. This  circumstance  Mr.  Varley  regards  as  a  proof  that  a  di* 
minution  was  then  taking  place  in  the  volume  of  the  atmosphere^ 
Otherwise  these  small  clouds  could  not  have  overtaken  the  storm, 
being  at  first  too  far  distant  from  it  to  be  affected  by  dny  electncal 
attraction.  The  dark  cloud  was  of  a  long  form,  and  at  fii-st  a 
small  round  cloud  appeared  behind,  and  was  seen  above  it.  Id 
this  cloud  it  frequently  lightened  ;  and  immediately  a^er  the  light 
was  extinguished,  electric  sparks  struck  to  the  earth  from  the 
under  part  of  the  lower  cloud.  This  twofold  trammission  was 
many  times  repeated  $  at  length,  however,  the  lower  cl^d  ceased 
to  emit  sparks  to  tljo  earth  directly  below  the  upper  one,  though  it 
frequently  received  fresh  supplies  from  it.  Mr.  V.  then  perceived 
that  each  charge  from  the  upp^  cloud  travelled  about  four  miles 
towards  the  west,  along  the  lower  cloud,  before  it  descended  to 
the  earth  :  its  being  seen  to  jump  over<aie  or  two  chasms  in  the 
cloud,  durittgrks  passage,  was  an  evidence  of  it<;  motion  in  that 
direction .  4a'  the  time  it  was  in  passing  through  thi^  space  Mr.  V. 
generally  counted  twenty  or  thirty,  but  twice  he  counted  sixty 
before  it  struck  the  earth.  During  the  time  of  these  observtitions, 
the  small  cloud,  which  supplied  such  a  quantity  of  the  electrical 
fluid,  contibued  to  increase,  and  particularly  in  those  parts  which 
^ere  towards  the  wind. 

The  quantity  of  electricity  supplied  by 'this  deud  during  an 
bour,  Mr.  Varley  thinks  might  be  ^wut  iihj  trm^s  as  much  as  it 
could  possibly  contain .  at  once  \  and  that  it  was  drawn  Irom  the 
atmosphere  along  with  the  vapour  which  enlarged  the  clodd,  by 
this  last  (though  positive  to  the  under  cloud)  being  ti^tive  to 
^  vapour.    Fropi  t(^$  Jit  seenas  tq^^fcillbw,  that  lightning  alwaya 
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occasions  a  cnrrent  of  air  towards  itself;  hence  a  calm  preceding* 
a'storm, 'htid  the  fall  of  the  barometer,  this  being  the  focus  of ^ 
condensation/  He  also  states,  that  these  phenomena  can  only  be' 
observed  when  the  barometer  is  low  or  falling.  '        ' 

As  Mr.  Varley*s  remarks  on  the  medical  action  of  electricfty  are 
very  concise,  and  not  capsible  of  much  abridgment,  we  shall 
transcribe  them. 

*•  First,  I  think  that  electricity,  entering  the  body  by  a  good* 
conductor  in  contact,  and  going  out  by  another  in  contact,  pro- 
duces the  smallest  effect  of  all,  and  does  but  little  good  or  harm. 

"  Secondly,  If  it  enters  the  body  Jt>y  a  conductor  in  contact, 
and  has  to  escape  in  the  manner  of  perspiration,  a  strong  effect  is 
produced  ;  and  this  may  be  confined  to  one  place,  and  of  course 
be  rendered  more  powerful  by  the  attracting  points. 

**  Thirdly,  An  effect  equally  strong,  but  quite  the  reverse  of 
the  last,  will  be  produced,  by  placing  the  patient,  insulated,  in* 
<!ontact  with  the  negative  conductor,  and  in  a  damp  atmosphere. 
By  this  mode  of  operating  the  effect  takes  place  aH  over  his  body ; 
but  if,  instead  of  this,  you  bring  a  wet  sponge/  connected  with 
the  earth,  near  the  part  affected,  it  will  be  confined  to  that  place. 
In  (he  former  case  the  electricity  acts  by  increasing  the  natural 
perspiration  5  but  in  the  latter,  by  strongly  checking  it,  or  occa- 
sioning an  absorption  of  moisture.  I  think  the  failures  in  medical 
electricity  have  been,  where  this  last  application  was  wanted  r  for 
electricity  alone,  applied  in  atiy  way,  has  a  tendency  to  dissipate 
moisture,  which  effect  the  last  method  enables  you  to  reverse." 

2.  Since  the  period  at  "which  Mr.  Varley  made  the  preceding 
observations,  he  states  that  he  had  been  nearly  under  a  similar 
storm,  and  remarked  two  additional  effects  which  appear*  to  throw 
some  light  on  the  subject.  Toward  the  close  of  a  'fine'  day  the 
air  became  loaded  with  vapour,  which  condensed  into  larger' 
masses^  but  exhibited  no  visible  form  of  clouds.  Faint  flashes  of 
lightning  commenced  about  these  masses,  and  in  a  short  time  the 
whole  was  converted  into  a  general  mass  of  clouds,  and  the  skf 
appeared  clear  in  different  parts.  A  good  deal  of  lightning  took- 
place  between  the  upper  and  lower  clouds,  attended  with  a  littl^ 
thunder  at  intervals:  this  Mr.'V.  thifiks  is  clearfy  accounted  for 
by  "  the  condensation  of  a  very  t'are  cloud  into  one  more  dense,* 
but  yet<]aTte  elastic."  Bui  when  the  spark  passes  fi'om  the  lower 
cloud  to  the  earth,  the  condensation  is  int6  rain,  and  the  atmo~ 
sphere  coHapBing  upon  its  nonelastic  particles,  produces  a  sharp 
clap:  Diiring  the  day  the  wind  had  been  south-west,  but  when 
the  storfti  commenced  a  calm  took  place  on  the  north-east  side  of 
it ;  and  after  every  kkrge  flash  of  lightning  a  current  of  air  waa 
fdt  to 'pr6*eed  westward  towards  the  focus  of  condensation. 

3.' At  the  cohimencement ' of  Mr.  Staveley's  observations,  the 
whale  sutffllce  of  the  heavens  appeared  to  be  covered  with  one  uh- 
broken  mass  of  black  clouds,  in  which  the  vivid  flashes  of  light-* 
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ning  that  rapidly  succeeded  each  other  sliowed  do  break.  Belowr 
tiiis  apparent  black  surface  a  number  of  white  fleecj  clouds  werfc 
risible,  which  seemed  to  be  luiuiuous  throughout,  and  to  resemble 
summer  clouds  in  the  preseuce  of  the  suii.  Looking  more  stead«  ' 
fas^y  at  these  w|ilte  clouds,  Mr.  S.  perceived  a  number  of  bright 
S|^ecks,  which  appeared  like  stars  seen  through  a  misty  cloud • 
Some  of  these  bright  spots  gradually  increased  for  some  time,  aiad 
then  as  gradually  diminished  until  they  disappeared.  One  of  them 
in  partici^ar  attained  the  apparent  magnitude  and  brilliancy  of 
Venus  in  a  clear  night ,  but  Mr,  S.  was  unable  to  discern  any  bod^  v 

'of  light.    This  meteor  was  observed  to  move  with  considerable  ^ 

i;apidity  round  the  ^ge  of  the  luminous  cloud  in  which  it  was  >, 

^eeUy  and  then  to  become  stationary  again  before,  it  died  away  :  > 

its  motion  continued  some  minutes.    Another  meteor,  but  of  a        "'"' 
ie^is  ^»ize,  and  at  a  greater  distance,  was  also  observed  to  have  a 
l^mikr  motion.     Daring  the  space  of  half  an  hour  sifmilar  cloud» 
wer^'full  of  light  specks  of  this  kind,  and  their  constant  motion 
produced  an  appiearance  resembling  that  which  is  exhibited  by  ik» 
galaiy,  or  milky- way,  in  a  clear  night.     When  both  the  light  and 
dark  clouds  had  paiised  away,  no  stars  were  visible.    No  lightning 
^ioke  from  the  luminous  clouds,  but  they  emitted  much  light  of 
a  pal^  pliosphorio  colour  >  and  this  appeared  to  be  tlie  nature  of 
^at  light  which  formed  the  body  of  the  meteors.    These  clouds 
vere  at  a  considerable  distance  U'lovv  the  upper  stvatum,  and  at 
^0  great  elevatiou  in  the  atmosphere., 

.  Okservations. — It  would  be  diflicult,  perhaps  impcnslble,  to  fit 
upon  aiiy  one  natural  phenomenon,  which  has  so  much  engage^ 
the  attention  of  mankind  in  general,  as  that  of  thander.  Tki> 
iiavage,  the  citizen,  and  the  philosopher,  have  each  listened  t6 
this  awful  voice  of  Nature  under  visible  nianifiestations  of  dvead^ 
ai^xiety,  and  curiosity.  Though  the  grand  and  impressive  phentH 
inena  of  thunder  axxl  lightning  have  occupied  the  minds  ef  philo* 
^0f>hers  in  all  {iges,  na  satisfactory  explanation  of.  them  has  been 
)^vep  till  modern  times,  or  the  naore general  law  of  nature  deve^ 
ioped,  of  which  these  are  partkalar  instances.  Inflammable  var 
pours  were  long  resorted  to  by  >^y  of  explanalioo  >  and  the  dis« 
cpvery  of  gunpowder  and  in&unuiable  air  seemed  to  stiengthen 
the  hypotheiiis,  that  extensive  strata  of  these  vapours  existed  in 
t}i9  upper  regions  of  the  atmosphere,  which  being  set  on  fire  by 
any  means,  would  burn  away,  in  an  extremely  rapid  succession, 
tike  a  train  of  gunpowder,  till  the  whole  in  one  place  w]bs  con- 
sumed. This,  however,  could  not  stand  the  investiga4i<M»  of  the 
Uue  naturalist,  which  soon  convinced  hiai,  that,  instead  of  the 
ejects  which  he  had  so  frequently  witnessed,  vast  explosions^ 
,$^V^ceeded  by  such  a  motion  of  the  air  as  would  have  overthrown 
all  terrestrial  objects,  would  i^ave  been  the  consequence  of  such 
iuflamxi^t^Qn  >  and  that  the  |Kuti<4  raf  i^[es  of  thunder  and  light** 
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nt9£  bear  no  resemlilaiice  to  explosipna  of  Elastic  flaidi./But 
when  the  oaiure  of  electricity  becaooe  better  understood,  and  the 
eSects  of  the  charged  {^ial  were  more  attentively  observed^  it 
was  readily  perceived  that  thefe  exists  some  similarity  between 
this  and  ther  phenomena  of  thunder  and  lightning :  it  was  not^ 
however^  till  towards  the  middle  of  the  last  century  that  this'wa^ 
viewed  in  itJi  proper  light  by  the  celebrated  Dr.  Franklin.  A 
cfo^ertation  on  thi»  subject^  written  by  him»  was  pt^shed  in  the 
year  17^4*  i^  which  he  jpointed  out  the  resembl^mce  which  sub* 
siftted  betwe^i  electricity  and  lightniug*  He  was  not  satisfied  with 
merely  observing  thi$  similarity^  but  soon  proved  that  they  were 
really  the  same  -,  an4  actually  contrived  the  meana  of  bringing  this 
tremendous  oper^ion  of  namre^  not  only  within  the  pate  of  sci<^ 
ence,  but  even  within  the  management  of  human  power,  by  the 
eonstruction  of  what  is  tended,  the  tkunder-red.  In  was,  doubtless^ 
•  his  discovery  of  posiitive  and  u^^tive  electricity,  and  his  acquaint- 
a^ejvith  tbe  curioua  property  of  sharp  metallic  points,  which 
suggested  the  idea  of  ti>e  whole,  and  inspired  this  philosopher 
with  courage  to  present  one  of  tliese  to  the  storm,  and  thus,  aa 
it  were,  to  hand£&  the  thunderbolt  of  Jove.  This  he  effected  by 
the  assistance  of  a  paper*kite>  and  which,  from  being  the  play- 
thing of  his  early  years,  becaole  the  means  of  procuring  him  im-' 
ndortal  fa^iM,  and  conferring  an  impm'tant  service  on  societ)'. 

As  the  scene  of  these  phenomenk  is  the  atmosphere,  tlie  next 
inqi^y  would  naturally  be>  whence  does  it  derive  its  electricity  ^ 
Sonoe  oi  these  sources  w«  have  already  stated  at  page  2p4  of  oup 
third  voluqie }  and  we  may  observe  here,  that  all  those  operations 
which  excUe  electricity  in  other  bodies,  have  the  same  effect  upon 
air ;  that  electricity  is  produced  by  a  great  variety  of  commoti 
(^naica}  opera^iona>  and  it  is  not  altogether  improbable  that  any' 
•ubstance^  M^  passing  from  a  i^uid  to  a  solid  state,  and  vice  versa,  ia 
cjectrical.  This,  however,  appears  to  us  to  be  a  subject  which 
I^Srnot  yet  received  its  dup  sliare  of  investigation.  The  conver* 
sion  of  water  into  elastic  steam  by  great  heat  is  also  a  copious, 
source  of  atmospheric  electrici^. 

,  The  ciiTcumatance.  mentioned  by  Mr.  Varley,  of  the  small  cloud 
cKscbarfi^g  spch  a  quantity  of  electricity  n^ore  than  it  was  capaSle^ 
of  containing  at  once,  we  conceive  may  be  e9.platned  lay  conaider«- 
ing  the  stratum  of  clear  air  as  the  charged  electric  3  positive  on 
one  side,  and  negative  on  the  other;  and  co^ed  with  clouds'^hich 
tonstitiited  the  conducting  medium.  In  tius  case,  as  these  strata. 
may  be  some  hundreds  of  yards  in  thickness,  when  the  first  dis- 
charge ■!»  made,  ^he  equilrbrrura  will  by  no  means  be  complete,  as 
the  discharge  can  effect  little  more  than  the  superficial  parts  of 
the  Iftratufii.  The  remaining  ededricilv  of  the  stiutum  will  then 
be  gtadaaU^diSnaed,.  notii  it  come  witlnn  Ih^  action  of  the  coat--' 
ipg  cIq«»1s>:  whinipe  Another  discharge  n»y  take  place^  occasioning 
a.woen<t  cl^of  thunder^  and  so  on  in  succession.    It  appears^,. 
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ftom  Mr.  V.*8  observation  of  the  lightning  travelling  in  a  horizon* 
tal  direction,  that  th^re  was  an  actual  transmission  of  electricitjr 
ftom  one  end  of  this  line  to  the  other ;  and  the  time  occupied  in 
the  passage  might  jjerhaps  be  caused  by  the  cloud  having  been  a  bad 
conductor.  This  transmission,  however,  we  db  not  conceive  to  be 
always  the  case>  as  shafts  of  horizontal  lightning,  extending  through 
a^space  of  several  miles»  have  frequently  been  observed  at  the  same 
Instant.  Is  not  this,  therefore^  rather  a  simultaneous  range  of 
discharges  than  a  transmission  ?  This  last  supposition,  we  mink, 
is  greatly  strengthened  by  the  noise  of  thunder  3  which  is  not  a 
f  nap,  incomparably  louder  than  the  snap  heard  in  electrical  ex- 
permients,  but  a  long  and  very  unequable  noised  This  is  not  at ' 
a^l  inconsistent  with  the  series  of  percussions  which  cause  the 
sound,  having  been  simultaneous :  for  as  sound  occupies  time  in 
lurriving  at  the  ear,  they  must  be  heard  in  a  succession  correspond- 
ing to  the  distances  of  those  different  points  of  space  where  they 
originate.  The  unequable  and  rumbling  noise  of  thunder,  no 
doubt,  arises  from  the  diflerent  parts  of  the  snap  having  been 
differently  loud.  The  well-known  and  universally  acknowledged 
similarily  between  the  phenomena  of  thunder  and  lightning,  and 
those  of  electricity,  also  confirms  the  supposition  of  a  nearly  simul- 
taneous series  of  snaps :  for  the  apparently  fine  pencil  of  light 
which  flows  from  a  point  positively  electrified,  when  viewed- 
through  a  glass  of  high  magnifying  powers,  is  observed  to  con- 
sist not  of  luminous  lines;  but  of  lines  composed  of  a  series  of 
luminous  points,  These  too  are  of  different  degrees  of  brightness, 
atid  even  of  different  colours  5  botli  of  which  are  constantly 
ohanging.  Nor  are  these  lines  straight  lines,  but  curves,  diverg- 
ing from  each  other,  and  convex  to  the  axis.  May  not  the 
same  curved  appearance  be  observed  in  what  is  ternied  forked 
Kgbtning?  The  different  degrees  of  intensity  between  this  kind- 
of  lightning  and  the  electric  spark  can  form  no  objection;  for  as" 
the  great  discoverer  of  this  similarity  has  justly  ohserved,  if  a 
oonductor,  which  is  only  five  feet  in  length  And  one  foot  in  thick- 
ness, will  afford  snaps  of  sufficient  intensity  to  agitate  the  whole 
human  frartie,  what  may  we  not  expect  from  a  surface  of  lO,O0O 
square  acres  of  electrified  clouds?  How  loud  their  explosion! 
how  terrible  their  effects !  , 
.  .     _^       -  .- ' 

()n  the  Causes  which  hm'e  operated  in  tlie  Production  of  VuUej^^ 
By  John  Carr,  Esq,  of  Manchester.  .  No,  IIL'^PML  Afyg. 
No.  137.  '....... 

i  In  this  communicatiDn  Mr.  Carr  &rst  enmcerates  the  le^ng 
facts  and  principles  which  he.haffpreseitted  in  his  fdrmer  papers, 
in  order  to  sbow  that  *'  we  have  only  to  appreciate, 'just^,  the 
ittce&sant,  varied,  and  powerful. action  of  water,  in  order  to  ob-^ 
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tain  the  most  rational^  simple,  and  natural  elucidation  of  aQ  th« 
general  and  principal  phenomena  in  geology.*'  He  then  examinei 
Mr.  Farey's  oJbjections  to  what  he  ha!s  advanced  on  Uie  subject  of 
general  geology,  and  for  the  most  part  shows  ihem  to  be  either 
unfounded  or  unimportant  5  but  for  both  the  method  and  argu- 
ioeiiu  by  which  this  is  eftected,  we  must  refer  such  of  our  reader* 
es  are  interested  in  the  matter  in  question  to  the  paper  itself,  ai 
yrell  as  to  the  earlier  parts  of  tiiis  volume  for  both  the  controversy^ 
•nd  our  remarks  oa  the  subject. 


■  On  Broom  Ftax.'    By  Mr,  James  Hall. — Phil,  Mag,  No,  139, ' 

Mr.  Hall  states,  that  in  ordef  to  procure  this  Icind  of  flax  it  \i 
only  necessary  to  steep  the  twigs  of  a  former  year's  growth,  for 
two  or  three  weeks,  in  stagnant  water,  varying  the  time  according 
to  the  heat  of  the  season>  or  to  boil  them  for  an  hour  in  water: 
The  flax  will  then  separate  freely  from  the  twigs  j  and,  where 
there  is  no  machinery  for  pertbrming  the  operation,  it  may  easily 
be  peeled  oj:  stripped  ofl^,  in  the  same  manner  as  hemp  is  peeled 
from  thd  stalks.  And  what  still  confers  additional  valne  on  thi.< 
circumstance  is,  that  when  the  twigs  are  cleared  of  the  flax,  and 
steeped  some  time  iji  boiling  water,  tliey  become  tough  and  beau-' 
tifuUy  white,  and  are  worth  from  one  shilling  to  one  shilling  and 
sixpence  per  pound,  for  making  carpet  broom8>  and  other  similar 
uses.  After  being  stripped  from  the  wood,  the  flax  is  only  to  be 
well  washed  ia  cold  water,  and  dried  before  it  is  flt  to  send  to  the 
paper  >raanufacturers,  or  used  for  other  purposes."  He  also  adds, 
that  Professor  Davy  had  bleached  some  of  it,  and  that  he  had  seen 
it  spun.  Mr.  Hall  likewise  observes,  that  the  fibres  of  all  kinds 
of  mallows  are  very  beautiful,  particularly  of  the  malva  syhestrisi 
which  resembles  comers  hair. 


Ohservaimis. — Discoveries  ;we  conceive,  should  be  valued  not  only 
by  the  benefits  which  may  result irom  them,  but  also  in" relation  to 
that  class  of  society  by  whom  these  benefits  are  most  likely  to  be  en- 

{'oyed;  and  we  are  far  fiom  thinking  that  those  are  the  least  va- 
uable  which  will  chiefly  aftect  those  members  of  society  which 
appear  to  have  the  t<iwest  comforts  of  life  within  their  reach. 
Things  of  this  nature  ought  to  be  made  as  public  as  possible,  and 
we  are  always  glad  when  it  falls  to  bur'lot  to  participate  in  their 
promulgation.  Mr.  Hall  is  undoubtedly  entitled  to  the  thanks  o£ 
the  community  for  the  way  in  which  he  has  acted  on  this  occasion. 
He  has  sent  specimens  of^he  flax  to  the  Royal  Society,  the  Board 
of  Agriculture,  the  Society  of  Arts,  the  British  Museum,  &c.  m 
order  that  the  discovery  might  be  submitted  to  mdre  extensive  ex«P 
peri(tienl:s,  sind  its  value'  more  justly  appreciated,  rather  than  pre* 
jioi'f  6  it  as  a  source  of  private  emolufuent, 
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On  a  Plan  for  ereciing  telegraphic  Fire-beacons.    JSy  ^tf.  BtliSib* 
^--Monthly  Mag.  No.  ipo. 

Aftbr  some  remarks  on  the  numerous  conflagrations  vbick 
take  place  in  the  metropolis^  and  the  importance  of  Insuranos 
Companies,  Mr.  Elmes  observes :  *'  The  plan  here  proposed  is, 
that  a  sufHcient  number  of  fire  stations  or  beacons  should  hm 
erected,  of  an  appropriate  plan  and  elevation  j  the  design,  if  ele- 
gance were  consulted,  might  be  a  Grecian  or  Doric  column,  raised 
on  a  substructure  of  a  cross^like  form,  that  contained  stables,  ep« 
gine-houses,  and  dwelling-room ;  the  abacus  surmounted  with  an 
iron  gallery,  ascended  by  a  circular  stair-case,  and  the  signal  ma** 
chinery  hereafter  described.  These  stations  should  be  within  tha. 
range  of  a  night  telescope,  and  .embrace  in  tlieir  circle  iUSt  whold 
of  ^he  metropolis,  and  most  populous  suburbs*  Two  or  three  tneii 
should  constantly  be  on  duty  to  relieve  each  other  $  one  on  the 
abacus  of  the  column,  on  the  look-out,  as  at  His  Majesty's  tc)^^ 
graphs.**  Mr.  Elmes!  then  describes  the  machtn^  wlucb  be  con<* 
ceives  would  be  proper  for  making  the  signals,  and  observes  that 
it  is  not  of  his  own  invention.  The  fireman  on  duty  at  each 
station,  should  be  furnished  with  a  map  of  the  metropolis,  divided 
Into  as  many  portions  as  there  are  distinct,  signals,  and  of  these 
this  machine  is  capable  of  exhibiting  twenty-one.  The  fire^ 
patroles,  on  discovery,  of  a  fire,  should  immediately  give  infomw 
ation  to  the  neaiest  station ;  the  telegraphic  machine  should  then 
be  set  to  the  number  in  the  signal-book  corresponding  to  tba 
division  in  which  the  fire  was.  A  rendezvous  should  also  be 
appointed  in  the  most  public  street  of  each  division,  wliere  tha 
engine-drivers  from  the  other  stations  might  be  directed  to  driv* 
to,  and  thence  be  directed  to  the  particular  spot  where  th6  firf 
had  taken  place. 

Observations. ^-^The^  vast  losses  sustained  both  by  individoali 
^nd  public  companies  in  this  metropolis,  and  the  constant  stato 
of  alarm  which  a  great  number  of  its  inhabitants  experience  by 
reason  of 'frequent  conflagrations^  induce  us  t(>  regard  any  plati 
which  has  a  tendency  either  to  lessen  the  one  of  remove  anjr  part 
€>f  the  other  of  these  calamities^  as  justly  entitled  to  the  considera*- 
tiott  of  the  public^  if  not  to  their  adoption.  The  improvenK»nt  of 
the  fire-engine  has  for  a  long  period  of  tirde  es|gaged  the  omKb 
of  many  ingenious  and  persevering  individo^ds,  as)d  it  has  nowr 
attained  a  degree  of  perfection  ^oAd  which  very  little  that  i ^ 
really  useful  can  reasonabiy  be  expected.  The  boldness,  activity^ 
9nd  exertions  of  the  firenaen  have,  in  numeroos  instances,  b^i:^ 
such  as  to  merit  the  Approbation  of  the  public ;  they  have  dOBe{ 
all  that  men  could  do  la  similar  circam$tafice9.    It  is  abQ  aa  fbr 
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viooft  a^  wdl-atlested  fact>  that>  indepeticlent  of  bca!  circurtt- 
•iMicefe,  those  conflagrations  have  generallj  committed  the  greaiv 
est  tavftgds,  in  which  the  times  bietween  <lie  commencement  of 
the  fire  and  the  arrival  of  the  proper  assistance  for  extinguish- 
ing it  have  beeo  longest :  hence  it  appears  that  the  greatest  im- 
provement upon  the  present  system  must  consist  In  some  meanfe 
X>f  procuring  the  requisite  assistance  at  an  earlier  periodJ^  and  ar^ 
resting  the  flames  at  the  beginning  of  their  progress.  We  con- 
ceive that  it  does  not  require  much  intellec.tual  penetration  to 
discover  that  if  this  plan  of  Mr.  Elmes^were  put  into  execution, 
Itnd  propdrly  conducted,  this  .desirable  eflld  would  tn  a  great  mea.- 
'  sure  be  attained  j  as  it  is  evident  that,  in  njany  instances,  thfe 
engines  might  be  at  the  place  ^nd  ready  for  operation  by  the  time 
they  receive  inforrtiat ion  of  being  wanted  accordlug  to  the  present 
l«K>d&.  We  hesitate  not,  therdbre,  to  press  this  subject,  wkK 
its  *ttefi4atot  consequences^  upon  the  serious  attention  of  the  ntr- 
itiercms  Insurance  Companies  in  this  extensive  and  populou^ 
capital, 

]yir;£.  ttibks  that  a  number  ofbufldings  <^r  the  kind  be  has 
•uggejt'^d;  would  add  raucli  to 'the  ornaAnent  of  the  metropoHsr, 
fRie  machine  which  Ije'  has  fix«d  upon  fat  conveying  the  inform^ 
M4oft  by  tneans  of  signals,  10  that  invented  by  M.  Chajjpe,  i/i 
^7fl3>  aUd  adopted  in  Ifcc  ftr»t  ciiaiti  of  telegraphs  erected  16 
Pradce.    See  page  337  of  ou^:  present  volume. 

/tilijl  ■^fntfli  iiiAi  .1111.11 1  jiiHf     ,ij'iii  iiii  .<hlJ  UiJiniii  Himia  it  |>'ijoo8» 

(Qh  the  Use  t^tronjhr  Sicdrs,  and  vtsiefidqf  ti^  ThuLer^i^ Houses^ 

\    as  a  Security  against  Mre.    By  Mn  ^Kk»AMW  Coom^'r^PhH. 

Joum.  J^o.  107.  > 

*  *  Mr.  Cook  thinks  that  a  seairity  agahret  fire  should  be  pro^ 
^ided  within  doors,  rather  thau  depend  ut)on  precarious  assistance 
from  without ;  and  for  thjs  end  he  recommends  the  adoption  of 
iron  atairs  and  ^tarrrcases.  AftCf  u6tic?ng  some  of  the  chief  ob- 
atades  to  the  introductiou  of  such  a  remedy,  he  observes,  witfi 
respect  to  their  constnictiori;  *<  The  frammg  for  the  stairs,  t,^ 
Which  the  boards  are  nm}ed  in  the  present  mode,  might  all  b^ 
cast,  and  screvired  together.  Of  course  this  framing  wpvild  b^ 
considerably  lighter  in  appeiarance  than  if  made  of  wood.  Thfe> 
front  and  top  of  the  step,  if  made  of  sheet  irou,  migfet  be  attached 
with  six  or  eight  screws  to  the  cast  iron  framings  a^d  in  order  to 
^ive  it  a  neat  ^uisli^  a .  Mght  bevelled  ttiouldii^  ogflght  run  all 
^ound  the  front  of  eveiys^ep^.and  thi^  jointings  be  neaUy  screwed 
to  it  with  small  screws,  with  heads  countersQi)k  into  the  mould- 
ings/' Mr.  C.  also  observes  that  another,  and  perhaps  a  cheaper 
Way,  would  be  to  cast  the  framings  with  sunk  edges,  and  the  top 
imd  front  of  fhe^tep  in  one  plate  to  fit  themj  and  thus  the -whols 
^igkt  be  pot  together  with  very  littte  trouble,  gpiue  ^[emarks 
|jo.  m.-^y^L.y.  9^ 
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then  succeed  retlatiVe  to  the  general  appearance  and  omiunental 
part  of  the  work.  Mr«  C.  thinks  that  stairs  of.  this  nature  and 
<:onstruction  would  not  exceed  half  the  cost  of  those  of  stonej 
with  the  advantage  of  having  the  railing  cast  of  the  same  material^ 
and  to  correspond  with  the  rest  of  the  stairs.  Common  iron  stair* 
cases  he  states  would  be  as  cheap  as  those  of  oak,  and^  if  a  manu-' 
factare  were  established,  perhaps  as  cheap  as  if  constructed  of  any 
kind  of  wood. 

Mr.  Cook  then  offers  some  remarks  on  the  advantages  which 
would  be  derived  from  the  use  of  iron  cast  hollow  "  for  joists^ 
rafters,  and  beams,**  and  other  parts  of  the  timber  i^sed  19 
buildings. 

OlserveUions. — In  a  former  paper,  which  we  noticed  at  pag^ 
170  of  this  volume,  Mr.  Cook  proposed  the  substitution  of  iron 
ibr  the  more  expensive  kinds  of  wood,  in  the  construction  of  va<f 
rious  articles  of  furniture;  and  he  now  recommends  the  same  sub- 
stitute for  those  kinds  which  are  of  a  less  expensive  nature.  We 
hope,  however,  thai  Mr.  C.  has  not  brought  forward  this  subject 
as  being  new,  and  we  would  regard  the  utility  rather  than  the 
novelty  of  the  idea  as  being  his  tnotive  *,  as  we  had  ahready  men^ 
tioned  this  use  of  iron  for  '*  beams,  rafters,  joists,'*  &c.  with  the 
circumstance  of  their  being  cast  hollow,  in  our  remarks  on  Mr-  C.*s 
former  paper.  This  we  did  without  conceiving  the  idea  to  be  new> 
and  we  have  since  been  informed  that  it  has  actually  been  put  in 
practice  in  some  parts  of  this  country.  Iron  stairs,  we  think  with 
Mr.  C.  would  certainly  prove  a  much  greater  security  against  ac- 
cidents in  case  of  fire,  than  those  which  are  made  of  wood,  ana 
are  therefore,  in  numerous  instances,  worthy  of  adoption,  espe- 
-cially  in  this  metropolis  and  all  other  great  townSj  where  fires 
most  frequently  happen.  Hence,  we  feel  it  to  be  our  duty  to 
recommend  this  subject  to  the  serious  attention  of  all  who  are 
concerned  in  either  the  erection  of  new  houses,  or  the  iniprove* 
roent  of  those  already  built  j  and  even  should  the  afflicting  cir* 
cumstance  of  a  conflagration  never  take  place,  we  are  fully  per- 
suaded that  an  ample  equivalent  to  the  expense  would  be  ob- 
tained in  that  freedom  from  apprehension  and  fear  to  which  the 
idea  of  such  a  security  against  its  dreadful  effects,  if  it  were  to- 
happen,  would  give  rise  in  the  minds  of  those  who  possess  it. 


A  curious  Property  of  single  Repetends,    By  W.  Saint*,  f^j.-— 
Phil.  Journ,  iVo.  107. 

Mr.  Saint* 8  object  in  this  paper  is  to  prove  that  any  repetend 
formed  by  the  recurrence  of  the  same  digit,  as  11111,  &c.  or 
77777*  &C'  >s  divisible  by  any  .odd  number,  except  5  and  it$ 
multiples.  And  for  this  purpose  he  ^tat^s  and  demonstrates  the 
ibllowing  proposition :  "  ^ 
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*'  Every  odd  number,  except  5  and  its  mnltiplea,  is  a  divUor. 
of  a  fepetend  of  any  of  the  nine  digits  j  and  the  number  of  digits ' 
necessary  to  form  the  dividend  will  n>3ver  exceed  the  number  ex- 
pressed by  the  divisor." 

With  respect  to  the  demonstration  of  this  proposition^  when  it 
has  been  proved  to  be  true  for  a  repetend  of  ut)its»  it  may  easily 
be  inferred  for  a  repetend  of  any  other  digit,  as  this  last  is  only  a . 
multiple  of  the  iirst,  and  also  the  truth  of  the  second  part  of  the 
proposition  is  readily  derived  from  the  proof  of  the  first  part.  This 
is  the  process  which  Mr.  S.  has  followed  in  his  demonstration ;  to 
which  ^'e  must  refer,  for  the  particular  steps>  such  of  our  readers 
as  may  feel  interested  in  the  subject. 

Observations. — Though  this  proposition  cannot  be  ranked  among^ 
those  which  are  valuable,  on  account  of  their  usefulness,  and  ready 
application  to  the  transactions  of  real  life ;  yet  it  may  bp  classed 
with  those  that  are  denominated  curious.  And  Mr.  Saint's  de« 
monstration  will  generally  be  deemed  satisfactory,  though  we 
think  it  somewhat  more  tedious  and  obscure  than  was  neceissary, 
and  this  is  partly  owing  to  its  want  of  logical  arrangement. 


On  aerial  Navigation,    By  Sir  George  Calet,    Bart, — PhiL 
Journ.  No,  108. 

Tub  author  of  this  essay  thitiks  that  nothing  more  is  necessary 
fbr  the  purpose  of  bringing  the  principles  of  this  art  into  commcHi 
practice  "  than  the  endeavours  of  skilful  artificers,  who  may  vary 
the  means  of  execution,  till  those  most  convenient  are  attained  ;*' 
and  his  opinion  has  been  greatly  confirnoed  by  the  success  of  the 
ingenious  Mr.  Degen  of  Vienna,  who  raised  himself  into  the  air 
by  mechanical  means.  The  scheme  of  .flying  by  means  of  arti«* 
ficial  wings  fixed  to  the  arms  of  a  man  has  been  justly  ridiculed 
ever  since  the  days  of  Bishop  Wilkins;.but  ^*  there  is  no  proof 
that,  weight  for  weight,  a  man  is  comparatively  weaker  than  a 
bird ;  it  is  therefore  probable,  if  he  can  be  made  to  exert  his 
whole  strength, advantageously  upon  a  light  surface  similarly  pro* 
portiotied  to  his  weight  as  that  of  the  wing  to  the  bird,  that  he 
would  fiy  like  the  bird,  and  the  asC^ent  of  Mr.  Degen  is  a  suffi* 
cient  proof  of  the  truth  of  this  statement."  Hence,  to  produce  the 
effect  of  aerial  navigation  to  a  considerable  extent^  Sir  G.  C..con« 
ceives  that  *'  it  is  only  necessary  to  have  a  first  mover,  which 
will  generate  more  power  in  a  given  time,  in  proportion  to  its 
weight,  than  the  animal  system  of  muscles,"  and  he  thinks  this 
might  be  efiected  by  the  expansive  steam-engine.  He  states,  that 
by  exchanging  the  boiler  in  the  present  coostruction  for  a  mass  of 
slight  metallic  tubesj  an  engine  of  this  kind,  capable  of  doing  the 
labour  of  six  men,  migiit.be  so  made  that  its  whole  weight  with 
m  3  I  2 
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that  of  its  charge  for  aa  hoxxt,  would  hut  very  little  exceed  th« 
weight  of  one  inan^  Of  this  engine  he  gives  an  estimate^  by  wa^ 
of  approxifnation,  in  which  the  whole  weight  is  stated  at  l63lbs« 
He  then  suggests  the  probability  of  using  the  expansion  of  air^ 
l»ith  ttie  advantage  of  lessening  tlie  weight  of  the^  apparatos,  bf 
ihe  9isdd«n  ceatbusUon  of  infiammable  powders  or  fluids,  in  the 
matins  lately  shown  by  sosne  of  the  French  l^hemists.  He  like* 
wise  mentions  an  engine  which  was  made  some  years  since  in  this 
country,  and  worked  by  means  of  infiaraed  spirit  of  tar.  The 
power  of  this  engine  was  equal  to  that  of  one  horse,  and  its. 
weight  did  not  exceed  50lb6.  He  also  add3»  thai  '^  probably  a 
much  cheaper  engine  of  this  jort  might  be  produced  by  a  gas-, 
light  apparatus,  and  by  firing  the  in^mmable  air  generated,  witl^ 
^  due  pdrtion  t)f  commoa  air,  under  a  piston.*' 

Havii^  taken  this  general  view  of  his  subject*  and  brought  the? 
accomplishment  of  it  within  the  range  of  probftbitity.  Sir  George 
proceeds  to  explain  the  principles  of  the  art.  For  this  purpose 
he  analyzles  the  simple  action  t^'th(^'Wing  in  birds  }  and  illustrates 
this  an^ysis  with  figures,  ta  which  we  must  refer*  After  this  h^- 
observes,  that  "  the  whole  problem  is  confined  within  these  li- 
mits, viz.  to  make  a  surface  support  a  given  weight  by  the  appli^ 
cation  of  power  to  the  resistance  of  air.*'  Experimems  on  th« 
resistance  of  air  are  next  consicjered ',  and  this  writer  conclildes, 
from  some  extensive  ones  of  his  own,  that  a  square  fbot  of  sur- 
face sustains  a  resistance  of  one  pound,  \vh'en  moving  jjerpendi* 
cViIarly  through  the  air,  with  a  v\>locity>  of  about  23.6  feet  per 
second.  .The  experiments  of  the  Ft'ench  Academy  proved  that  the  J 
resistance  of  a  plane  moving  through  the  air  with  anr  incHnation 
of  six  degrees  to  the  horizon,  was  |  of  the  resistance  which  the 
slsme  plane  tnet  with  when  it  Wioved  perpendicularly ;  hence  a 
^iquare,  when  carried  for wiird  with  this  inclination,  would  sustain 
f  of  a  pound  ;  and,  admitting  the  resistance  to  vary  as  the  square 
cif  the  velocity,  it  would  receive  a  pressure  of  one  ponnd  when 
the  velocity  was  increased  to  27..^  feet  per  second.  Frona  the 
vt^hole  of  the  preceding  remiarks  and  experiments  ihe  author  con* 
dudes,  that  he  may  safely  dtate,  '*  that  every  foot  of  such  furved 
surikce,  as  w^ll  be  used  in  a^ial  navigation,  will  receive  a  Toust- 
atice  of  one  ponnd,  perpendicular  to  itself,  when  carried  through 
the  air  in  an  angle  of  six  degrees  with  the  line  of  its  path,  at  a 
VtkxMy  of  about  34  or  35  feet  per  second." 

The  writer's  next  object  is  to  apply  what  he  has  advanced  to  the 
theory  of  aerial  navigation ;  and  this~he  does  by  the,  assistance  of 
a  (i^ftre :  but  the  following  description  viUl  coivrey  a  jnst  idea  of 
his  method.  He  supposes  a  sn^ace  ot  tM  to  be  macte  of  thin 
cloth,  of  a  firm  texture,  containing  200  Mjuare  feet;  and  that  the 
vreight  of  the  man  and  the  apparatus  is  200  pounds.  Then,  if  a 
wind  blow  with  the  velocity  of  35  feet  per  second,  in  u  certain 
dttecti^n,,  at  the  same  tioie  that  a  cord  in  that  direction  sostaina  a. 
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%f&mm.G£  2ilbi.  (from  beitig  fixed  td  the  machine^  the  whpte 
^p^ratttf  wiil  bo  seifUpdnded  in  the  atr.  But  it  i$  per^tly  indtif* 
ieimkt  wfaelhii^:ttiB  wkid  blow'  against  the  plane,  or  the  planQ  b^ 
propelled  by  Binf  pieabs  agakist  the  air  with  an  unequal  velocixy, 
Hefucep  if  tkia  iDccchiiid  were  drawn  forw^ird  by  the  cord  under  a 
tUllstoii  of  2liibB.'aiid  with  a  velocity  of  35  feet  per  second,  th^ 
whole,  wov^  ioefosptoded  in  a  horizontal  path*  Now,  if,  instead 
Hf  this  cofd,  ^oy  other  propelling  power  were  generated  in  tho 
•9111$  direction, :  and  wiHi  the  satne  intensity,  th^  same  elfeci 
wooki  be  produced,  aii4  aerial  navigation  accomplished.  As  th^ 
aQg^  of  inclinatioDi^dtween  the^irectioti  of  the  wind  and  the  plane 
4ci«t«aae&,  the  i«<iiii«tte  propelling  power  also  diminishes. 
j  The  author  thmpromises  further  cnmmtinications  on  the  sub- 
j«f:l,  flod  observe,  *<  tliat  perfect  steadiness,  safety,  and  steerage^ 
I  htte  ioog  since  gccom^hed,  upon  a  considerable  scale  of  mag- 
Hktide."  He  fiext  ^scmbes  a  simple  machine,  which  will  a8cend[ 
into  the  air  by  oneolianical  meafM }  and  concludes  with  stating 
what  ke  CQOceivea  tokave  been  tl^  method  adopted  by  Mr«De* 
ipa,  when  be  uafMnHied  at  Vienna. 

I      m 

J  O&ternt/fo«f.«*ii$otli  the  novelty  and  importance  of  this  subject, 
we  aK;  persuaded,  -  will  induce  tnosc  of  our  reader^,  and  par ticu« 
farly  iudn  aa  have  not  seeti  the  origina}^  to  examine  this  pape^ 
with  4hat  degree  ef  eager  curiosity  which  we  have  experienced  i 
and  only  a  smddl  poi^tioa  of  attention  will  be  necessaiy  to  convince 
tfaem,  that  the  moment  which  shall  realize  the  subject  will  con- 
stitute a  new  ^giooh  in  the  ^fatre  of  men.  ,  How  far  we  ought  to 
agree  with  Sir  Greorge  Caley*s  opinion,  aa  expressed  in  the  follow- 
iog  SBOtaicej  we  cannot  decide,  as  we  are  not  yet  'm  possession 
of  all  the  faotft  atid  observations  upon  which  it  is  founded.     He 
sey*,.  ''  I  feel  perfectly  confident  that  this  noble  art  will  soon  be 
brought  home  to  man's  general  convenience,  and  that  we  shall  b^ 
able  to  transport  onrselves  and  fam;lies,  and  their  ^oods  and  chat- 
tela,  more  securely  by  air  than  by  water,  and  wrtji  a  velocity  of 
from  20  to  100  miles  per  hour."    In  this  state  of  the  case,  there-, 
fore,  way  fiirther  observations  of  our^  would  be  premature,  and 
aaight,  perhapB,.'rather  tend  to  retard  than  to  facilitate  the  desired 
end. 


jSrperiments  on  the  Production  of  Sounds  in  Vapours,     By  M,  Bior, 
'i-'M^rnoires  de  la  Sociite  d^ Arcueil. 

A»TBs  some  remarks  on  the  mediums  In  which  philosophers 
haive  made  their  experiments  reFpscling  the  production  and  propa- 
gation of  soiiiid,  M  Biot  observes,  that  none  have  been  made  in' 
vapours,  at  least  with  ^vhich  he  is  acquainted,  though  a  research 
'of  this  Icind  is  well  calculated- to  excite  curiosity.    Hcalsoob- 
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•erves,  that  the  quaotitf  of  vapour  formed  in  vacuum  depeacbi 
•olelj  CD  the  dimensions  of  the  space  and  the  temperatnie.  If 
this  vapour  be  slowly  compressed  into  a  lessspacej  the  elastic  foree 
will  not  be  increased,  as  in  a  permanent  gas,  bat  part  of  the  vapour 
will  assume  a  liquid  state.  On  the  contrary,  when  the  space  it 
enlarged,  a  fresh  quantity  of  vapour  arises  to  fill  it,  without  af-* 
jfecting  the  elasticity  of  that  by  which  it  is  already  occupied. 

Now,  if  the  vibrations  of  a  sonorous  body  take  place  in  such  m 
medium,  each  of  these  will  diminish  it  on  the  one  side,  and  in- 
crease it  on  the  other,  by  a  small  quantity  of  vapour  passing  into 
a  liquid  state,  and  the  contrary.  These  condensations  and  expan« 
tions  will  only  take  place  in  tlie  immediate  vicinity  of  the  vii>rations# 
without  being  extended  into  the  surrounding  mass  of  vapour;  and 
consequently  the  sound  cannot  be  transmitted.  .  But  if  it  be  sap* 
posed  that  the  sonorous  body,  by  compressing  the  vapour  by  ita 
quick  vibrations,  mechanically  disengages  from  it  a  quaHti^of 
picric,  the  effects  of  these  vibrations  will  no  longer  be  the  same. 
The  condensation  and  expansion  Will  be  prevented  by  the  libe- 
rated caloric ;  and  the  phenomena  thus  pioduced  will  consist  of. 
increments  and  decrements  of  elasticity  successively  and  mo- 
tpentarily  produced.  Thdr  effects  will  extend  through  the  whole 
tnass,  and  the  production  and  propagation  of  sound  will  be  th« 
fionsequence.  M.  Biot,  therefore,  r^ards  experiments  on  sound 
produced  in  vapour  as  highly  proper  to  decide  the  question,  whe- 
ther or  not  heat  is  really  disengaged  by  the  vibrations  of  sonorous 
bodies  in  an  aeriform  medium  ?  For  if  any  sound  be  produced,  it 
can  only  be  considered  as  the  sole  effect  of  the  caloric  set  free  by 
the  vibrations  of  the  body. 

It  was  with  this  motive  that  M.  Biot  instituted  these  experi- 
ments}  and  which  he  afterwards  repeated. at  Arcueil,  in  the  pre- 
itence  of  the  two  BerthoUets  and  Laplace,  and  vho  were,  fully 
convinced  of  the  truth  of  the  following  results.  The  appsanvas 
he  used  for  the  purpose  consisted  oif  a  glass  balloon,  capable  (^ 
containing  about  30  litres;  its^ orifice  was  closed  by  a  perfectly 
tight  stop-cock,  and  it  was  so  constructed  that  any  portion  at 
liquid  p:iigbt  be  introduced  without  admitting  the  external .  ait*. 
The  sonorous  body  was  a  small  bell,  fixed  by  a  fine  string  to  the 
Itop-cock. 

A  vacuum  was  first  formed,  with  the  greatest  care,  in  the  in- 
terior of  the  apparatus,  which  was  then  held  by  the  stop-cock,  and 
the  bell  put  in  motion,  but  no  sound  was  heard  i  thus  confirming 
nil  previous  experiments  of  the  same  kind.  A  snjiall  quantity  of 
frater  was  then  introduced,  part  of  which  was  changed  into  va- 
pour, and  the  sound  immediately  became  perceptible.  The  density 
of  this  vapour  was  very  smalt  the  temperature  not  exceeding  ig 
degrees  of  the  centesimal  thern[:iometer.  In  order  to  increase  the 
density  of  the  vapour  more  water  was  added,  and  the  temperature 
was  raised  to  about  46  degrees,  ^he^  the  sound  became  very  sen* 
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ttWe,  and  was  heard  at  a  distance  from  the  appai^atus :  there  yet 
rettiained  a  part  of  the  water  in  its  liquid  state.  When  the  tern* 
perature  of  the  machine  was  lowered,  and  a  considera^ile  part  oC 
the  vapour  produced  by  the  additional  heat  precipitated,  the  soundi 
was  sensibly  weakened. 

An  equal  quantity  of  alcohol  wag  next  introduced  to  the  water, 
The  specific  gravity  of  the  alcohol,  considering  that  of  water  at 
,  i,  was  O.S^  J  consequently  the  vapour  formed  from  thismixturei 
possessed  both  greater  elasticity  and  density  than  that  from  water, 
at  the  same  temperature,  and  the  sound  was  likewise  much  mora; 
fensible :  hence  it  follows,  that  sound  is  also  propagated  in  the  va«^ 
pour  of  alc6hol.  > 

The  atmospheric  air  was  next  permitted  to  enter  the  balloooi^ 
until  the  equilibrium  was  restored,  when  the  sound  of  the  b^ll  walk 
heard  atthe  distance  of  145  metres ;  the  temperature  being  J  775,, 
and  the  external  pressure  of  the  atmosphere  O.7613.  Ether  was 
then  <:hosen,  on  account  of  its  great  density  and  elasticity ;  and, 
the  vacuum  being  again  formed,  more  of  it  was  introduced  than 
ix>uld  be  raised  in  vapour  at  that  terbperature.  The  specific  gra<^ 
vity  of  this  ether  was  0759  5  th^  elastic  force  of  its  vapour,  mea- 
sured by  the  barometer,  Om*  35.49  -,  and  the  temperature  17^.56. 
7he  sound  was  sensible  at  the  distance  of  131.5  metres.  The 
results  of  all  these  experiments  show,  that  sound  is  produced  and 
propagated  in  vapour  as  well  as  la  permanent  gas  $  and  the  cause 
p£  this  is  evideptly  the  variations  of  temperature  occasioned  by  thf 
ribrations. 


Ol'servations. '^It  may,  perhaps,  be  necessary,  for  the  information 
of  som)e  of  pur  readers,  to  observe,  that  the  SocUU  d^  Araidl  de-» 
rives  its  name  from  the  country-seat  of  the  elder  Berthollet,  near 
Paris,  where  the  members  meet  once  a  fortnight,  to  spend  tlie  day 
in  ph'dosophical  occupations.  The  members  of  this  society  are 
the  e^lder  Berthollet,  Laplace^  the  younger  Berthollet,  Biot,  Gay* 
X'Ussac,  Humbolt,  Thenard,  DecandoUe,  and'  CoUet-Descostils; 
At  their  meetings  the  latest  scientific  journals  are  consulted  1  phi* 
Josophical  papers  are  read,  and  their  mmts  discussed ;  new  expe* 
riments  are  suggested,  and  others  repeated,  as  appears  in  the  pare- 
•ent  instance.  This  is  an  iustitution,  so  well  calculated  for  the 
advancement  of  science,  and  so  much  activity  and  perseverance 
have  been  evinced  by  its  members,  that  we  should  be  extremely- 
glad  to.  see  similar  institutions  established  in  this  country.  The 
errors  that  might  be  avoided,  the  misliakeg  corrected,  and  the 
new  and  important  lights  thrown  upon  abstruse  and  difficult  sub« 
jects  by  the  united  efforts  of  a  few  ingenious  and  learned  men, 
could  not  fail  of  imparting  to  their  individual  exertions  a  value 
which  they  could  not  otherwise  attain,  and  of  ultimately  contri- 
buting to  the  real  advancement  of  science. 

It  was  by  supposing  that  caloric  was  disengaged  by  the  fibra- 
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492  Bescriptioji  of  Mr,  JCirwan**  ifsiff  dn^^mffer» 
tions  of  sonorous  bodies  in  an  aeriform  mediuoi^.  tkat  Ls9>Iace.ttrM 
ible  to  reconcile  the  mathematical  theory  of  the  propagation  of 
found  in  ^r,  with  the  results  of  experiments ;  and  tiie  correctness 
df  this  supposition  appears  to  have  been  fuUy  proved  by  this  series 
df  experitnents.  Hence  the  necessity  of  regarding  this  cause  in 
the  mathematical  theory  of  the  propagatioh  of  sound  is  evident. 
Nor  can  the  cirbumstance  of  this  not  being  indicated  by  the  ther- 
mometer be  urged  a^  any  objection,  as  that  is  an  instrument  whicli 
^nnot  be  effected  by  small,  successive,  and  momentary  change* 
of  temperature.  The  actual  deyelopement  of  caloric  being  thus 
^stabfished/  it  only  remains  to  determine  its  quantity,  .and  th« 
C6nsetjuent  increase  of  elasticity  dependent  upon  it,  in  oriJer  to 
solve  the  difficult  problem  relating  to  the  difference  between  tlie 
result  of  the  mathematical  propagation  of  sound  and  that  of  ob^ 
An*vation,  in  a  direct  manner :  for  as  the  general  expression  for 
tfke  space  through  which  sound  passes  in  an  expansible  fluid  is 

i=r\/~-  I  where  g  represents  the  space  through  which  a  lieavyr 

ix)dy  would  fell  in  -the  tSrrie  snswer'mg  to  th^t  requrred  fpi*  th^ 
sound. to  pass  throngii  the  space  s,  and  e  and  d,  the  da!rt;fcity  arrd 
density  of  the  expstisible  fitfid  5  it  «  evident  that  w^ett  e  sh*TI  *b^ 
accurately  determined  by  experiment,  the  whole  expression  wifl 
Vecofne  known.  , 

We  see  no  ceesen^o  doubt  tkat  heat  i«  "erolired  whenever  va- 
'^Uf9  are  compvessedj  a  tftodern  ««tbor  to*  even  ^rttenrfpted  t8 
calculate  the  quantity  of  heat  which  is  probably  extricated  dwki^ 
ihe  condensation  of  steam  -(see  Young's  Philosophy,  ii.  40|9). 
BoSb  we  CMfoot  admit  tiist  M.  Biotas  reasoning  on  the  stibject  is 
tolsdnsive :  it  is  not  very  probable  that  a  «p?K?e  should  hare  be- 
coBse  so  {leflfecdy  ^led  and  saturated  WHh  Vapoitr,  that  the  5eas{ 
iroa^slHe  coii4)res53on  sbduld  produce  a  ciynden*?iHon5  aqd  it 
iBttst  be  remenot^ered,  that  «tie  compression  concerned  in  sooftd  ii 
^wfiijrs'esSBreradly  mitiirte;  anil  '«ven  If  sncb  a  condensation  antl 
deposttieci  did  tiie  pkcc  in  the  course  ^  the  first  vibrjftion,  the 
fJnAi  wbvdd  gothirve  time  to  di^ftporate  (»g£iin  before  tiie  occurrence 
of  a  secxnd,  and  tiie  vspoitr  Would  remain  in  n  state  c^ipable  of 
adHsitlkig  -the  ighmi  compressictt  ^rhhout  my  fuilher  depositbn'.  * 

■miUBiiiim  hfi'"  ■f'T't'^r,  fiV'MM  ■"*  ■"  ■■  \    '      ■ >" 

tknripiioin  ^f  a  new  AiMmometer.    %%i;c«:Aftt)Ktitw«««,  Jbf/ 
tL.J:>.  p. R.J. J,  F.R.S.  ^c.'^TVms.  E.  Jmh  A^imy; 

.    4806. 

Tntd  apparatus  consists  of  a  pole  £xed  in  a  verdcyil  posftimi» 
above  a  bunding,  through  the  roof  and  ci^iling  of  which  it  paiwft 
into  trfi  apartment  t>elow.  The  bottom  of  uiis  vertical  axis  o^ 
pole  is slieatb^  withagted  point  and  socket  Te&tu>g.oQ<a:i^tfied.ov 
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ibirfle>  to  at  to  t«rn  wHfa  ease^  and  avoid  fridttcm  d9  tntecb  tt  fios- 
sible.  Across  the  top  of  this  axk  a  square  tiibe  is  fixed>  cotttdniiil^f 
a  iltdmg  rod  which  moves  freely  oVer  brass  rollers^  6x<d  faais  a  HgW^ 
uTooden  frame  cme  foot  sqtiare^  covered  with  very  ihtn  sheet  btaiifi' 
afklstnmglyvHTnishedvrtthcopBl^fixedtooaeof itsextremiti^.  Tbii 
it  the  surface  ttpon  wMch  the  witi(|  dcts  in  moving  die  tnachitie^ 
Towiirds  the  bottom  of  the  pole  there  is  fixed  d  frame  of  lighi 
woodi  in  vvbich  several  weights  are  confiiied^  one  iifbove  ttnothtff^' 
is  grooves^  in  sach  a  manner  as  to  work  tip  and  down  w'hh  fhV 
greatest  faciKty.  These  weights  are  connected  together  by  cofdi, 
and  toarked  !>  2,  3,  4,  &c. ;  the  space  between  each  of  these^ 
when  drawn  up  by  the  force  of  the  wind,  is  about  one  inch^  an<Y 
each  weighs  one  pound  avoirdujpoii.  A  lineis  lastened  to  the  to^i' 
and  passes  ehmg  the  pole  to  the  (raasverse  tube^  Where  it*pes$etf 
ever  a  brass  pulley  fixed  under  the  larding  rod  above  menfltMedfy 
to  which  it  h  fastened  between  the  pulley  and  the  extremity  beaN 
ing  the  square  surface  presented  to  the  wind.  This  Rfie  is  com^ 
posed  of  a  number  of  common  sewing  threads^  laid  in  different^ 
directions^  well  waxed^  and  enclosed  ih  a  cotton  case^  to  ptev€tit 
as  much  as  possible  any  variation  in  its  length  by  changes  of  tho* 
atmosphere.  A  scale  and  index  is' afUfehed  to  the  frame  in  whick^ 
the  weights  are  confined^  for  the  pui^j^ose  of  marking  the  greatest^* 
^:>rce  of  the  wind  during  the  absei^se  of  the  observer*  This  tndeit^ 
is  connected/  by  meani^  of  a  string  passing  over  a  ptilley  in  the 
upper  part  of  the  frame,  with  a  small  weight  by  which  it  is  e0un->; 
terpoised,  and  which  rests  upon  a  hand  fastened  to  the  Weight- 
No.  1.  By  thi^  ^ntrivance  the  smaH  weight  is  caused  to  risey 
atod  the  index  to  descend,  as  the  fofce  of  the  wind  increases  ^  and^ 
the  latter  remains  at  the  number  of  pounds  raised  by  th6  wind/ 
though  they  should  fall  down  into  their  proper  places  on  the  i;^nd>'^ 
aibating.  A  ^ne  or  weathercock  is  placed  on  the  top  of  the(  ]lole,' 
to  show  the  direction  of  the  lighter  winds,  which  Could  Aot  bd' 
known  by  the  anemometer,  on  accotmt  of  the  weight  of  its^  ir^ ' 
cessary  appendages.  This  machine  may  also  be  rendered  itkifNf^ 
complete,  and  made  to  answer  the  purpose  of  an  anemoscope,  by 
applying  an  index  to  that  part  of  the  |^e  or  axis  which  entei^'the 
apartment,  and  having  the  points  of  thef  compassddscribed  Oil  ai^' 
piaiie  surface  attached  to  tiie  ceiling. 

OfoCTtroi&mf.-i-'Tlie  first  tostrnment  of  this-kind,  of  which  We 
have^  seen  any  accoont^  was  invented  by  Wolfius,  in  the  year  1  fW, 
ahd^the  description  of  it  first  pnbli^ed  in  his  jireometrjf  in  the 
fblk>^*ing.  year.  Descriptions  may  also  be  seen  in  other  parts  Of 
thit  attthor*s  works.  This  inachine  consisted  of  sails,  like  thoie' 
of  a  windmill .  When  these  were  tilrned  by  the  force  of  the  windt 
thej^  raised  aii  arrti-  loaded  with  2H  #^i^bt  to  a  certain  eleviatton^ 
the  aii^e  of  ^sdneh  was  ^nted  dut  by  ah  index  prefixed  to  thtf' 
ijitthimenf/   As  acooout  of  «ioiht<r  in^troitte^fr  of  thia  kin4  iff' 
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40^         Iksinpimn^fif  Mr.  KUwMs  new  Amm^iMim. 
givciii  in  the  Memoirs  of  the  Academy  of  Sciences  for  1734,  Ml4f 
to  have  been  inv/enJ^bd  by  M.  D'On&-ea-Bray«  and  (o  be  capable  of 
C9(pf13s8ing  on  pa|)er  not  only  the  several  winds  that  had  blowu 
duriHg  the  spaije  of  4:wenty-four  bours^  and  at  what  hour  each- 
l|^g^  and  ended^  but  also  the  difl^ereut  strength  or  velocity  of; 
epch«  >  Another  auernometer  is  described  in  the  Philosophical 
I'^n^actioi^s,   in  which  tlie  wind   blowing  against  a  flat  boards 
q^uses.  it  to  move  along   the  graduated   arch  of  a  quadrant  $ 
imd  |he  number  of  degrees  it  advances  shows  the  comparative 
^orce  of  the   wind.     In   tlie  same  work^  ibr  1775,    Dr.  Liud 
give^a  description  of  a  very  ingenious  portable  unnd'-gaugn,  by 
Yhich  the  force  of  the  wind  is  easily  measured.    This  consists  of 
a  bent  glass  tube,  t^e  two  legs  of  which  are  parallel  to  each  other^. 
about  8  or  Q  inches  in  lengthy  and  i^^ths  of  an  inch  in  diameter. 
'{^f^'diameter  of  the  bent  or  connectii^g  part  is  only  about  -r'e*^^^ 
an  inch.    On  one  end  of  this  tube  another  of  metal  is  fix.ed,. 
having  hs  mouth  directed  horizontally  to  receive  the  wiud«    The 
whole  is  fixed  on. a  stand,, and  capable  of  being  turned  in  any  di- 
rection*    When  it  is  nsed^  a  quantity  of  water  is  poured .  iutq  the 
tube,  and  the  force  of  the  wind  entering  the  horizontal  orifice^ 
qauses  the  water  to  ascend  in  the  other  leg^  and  tlie  quantity  of  its 
accent,  which  marks  the  force  of  the  wind,  is  determined  by  a^ 
S5:ale  hxed  to  the  side  of  the  tube.    This  inslrupsent  of  Dr.  Llnd 
&how&  only  the  force  ot  momentum  of  the  wind,  and  not  ks  ve- 
locity.    This  latter,  however,  may  be  obtained  from  the  former 
}$f  means  of  some  experiments  made  by  JDr.  Mutton,  at  the  Royal 
Military  Academy,  in  the  years  1/86,   1787,  and  1788.     From 
tj^se  experiments,  it  appears  that  a  plane  surface  of  a  foot  square 
spffera  a  resistance  of  twelve  ounces  from  the  wind  whea  blowing 
unth  a  velocity  of  20  feet  per  second  $  and  that  the  force  is  nearly 
as  the  square  of  the  velocity.     Hence,  from  knowing  tlie  one,  th« 
other  may -be  obtained  by  proportion.     In  one  instance  Dr.  Lind. 
found  the  force  of  the  wind  to  be  equal  to  34  j^^  pounds  on  a  square 
igpt,  which  answers  toaveioi:ity  of  93  miles  an  hour  3  and  which, 
since  M.  Garuer'm's  celebrated  aerial  voyage  to  Colchester  on  the . 
3pth  of  June  1803,  must  be  reckoned  witliin  the  bounds  of  pro- 
bability.. Mr.  Leutmann  improved  upon  Wolfius's  anemometer, 
by  placing  the  sails  horizontally  instead  of  vertically.     Mr.  Ben«- 
jamin  Martin  also  improved  upon  this  last,  by  making  the  axis  of* 
the-  ^aii^  conical  inBtead  of  cylindrical.  •  This  axis  resembles  the 
fusee  of  a^iktatch,  having  a  cord  with  a  weight  attached  to  it,  wind--: 
ipg  upon  it  from  the  smaller  to  the  lai;ger  end,  a&  the  force  of  the 
winti  increased.    Mr.Bouguei  likewise  contrived  a  very  aimple^ 
£^paratus,  by  ytrhich  the  force  of  the  wind  on  any  given  surfaoe 
qXay  readily  be  ascertained.    Tbis  is  a  hollow  tube^  in  which  ia 
fixed  a  spiral  spring,  that  m£^  be  more  or  less  compressed  by  a 
rpd.  passing  through  a  hole  in  the.  tube.     Having  observed  and 
ilfir]^ed  the  diiier()\>t^|>pi(Hs]^  whidi  tl|^  spriii^g  is  caj^able^bein^ , 
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depressed  hy  given  weights,  the  force  of  the  wind  on  the  givto 
BOrface  will  be  indicated  by  the  point  of  the  spring. 

The  present  contrivance  we  conceive  to  be  well  adapted  for 
obtaining  an  accurate  measure  of  the  force  and  velocity  of  wind* 
io  defsirable  to  metfeorologists.  We,  however,  think  it  might  be 
improved  by  fixing  the  cord  which  is  connected  with  the  weights 
sear  the  contrary  end  of  the  slide  to  that  to  which  it  is  at  present 
liiedy  as  that  would  cause  the  slide  to  be  forced  inwards  instead  cjf 
putwards  by  the  wind,  and  remove  part  of  the  apparatus  from 
between  the  wind  and  the  surface  upon  which  it  acts.  The  cii^~ 
cumstance  of  the  weights  being  so  heavy  as  one  pound  each  ap- 
pears to  limit  the  operation  of  this  machine  too  much ;  for  as  tli« 
force  is  indicated  by  the  number  of  weights  raised,  it  can  only  be 
known  for  exact  pounds,  while  that  answering  to  the  intermedial^ 
parts  is  not*  ascertainable,  according  to  the  present  description  of 
the  apparatus* 


Report  of  a  Memoir  of  Air.  Hassenfratz,  respecting  the  Alteratiofus 
which  the  Light  of  the  Sun  undergoes  in  traversing  the  Atmo^ 
sphere.     By  M,  HAvr^-^Journ.  ae  Physique,  Vol,  LXVI^ 

As  the  light  of  the  sun  is  composed  of  an  infinite  number  of 
tints  of  diAerent  cdour,  the  union  of  which  produces  white,  it 
-would  always  appear  so  to  us,  if  its  rays  were  not  aSected  in 
passing  through  the  atmospliere.  But  circumstances  frequently 
occur,  in  which  we  see  it  under  a  variety  of  colours ;  sometime 
with  its  natural  whiteness,  atotlier  times  it  appears  yellow,  orang#* 
coloured,  or  red.  Mr.  Hassenfratz  /imagines  these  difi^rent  ap- 
pearances to  depend  upon  the  state  of  the  atmosphere,  the  dif- 
foence  of  latitude,  and  the  elevation  above  the  level  of  the  sea. 
The  ultimate  cause  he  supposes  to  be,  what  Newton  had  befone 
observed  with  respect  to  transparent  inedinms,  the  suppression'of 
a  part  of  the  solar  rays  in  their  passage  through  the  atmosphere.  . 

The  object  of  this  author  was,  therefore,  to  ascertaip  the  num- 
ber and  quality  of  the  intercepted  rays,  and  which  give  rise  to  the 
different  tints  in  the  appearance  of  the  solar  disk.  The  means  j^e 
employed  for  the  accomplishment  of  this  end  are  founded  upon  a 
rule  laid  down  by  Newton,  for  determining  the  colour  produced  by 
a  given  mixture  of  rays  of  various  kinds,  taken  from  those  which 
constitute  the  solar  spectrum,  Henoe  it  follows,  that  if  we  know 
the  kinds  of  rays  which  the  atmosphere  intercepts  during  the  pail- 
sage  of  the  solar  light,  we  may  infer  the  colour  produced  by  the 
mixture  of  the  remaining  speqies ;  and  consequently  j«dge  whe- 
ther it  be  the  same  as  that  under  which  the  disk  of  the  sun  is 
seen.  Here  it  is  obser>'ed,  that  the  mixture  producing  the  giveh 
odour  may  be  more  or  less  compounded,  since  the  species  of  th« 
colour  does  not  change  by  the  addition  of  parts  of  the  speetrum 
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.•te<|U9l  dUtancjes  from  the  point  which  cosstttuteft  the  centre  ki 

the  colour.    Mr.  H.  also  conemved^  that  obaarvotiona  on  th^ 

a^ar  apectrum,  produced  by  the  feftttettoh  of  the  prisfn^  would 

.enable  him  to  ascertain  this  point.  ^ 

Under  this  idea,  on  the  ]3tfa  of  January  t90ft  at  ten  b'doek 

in  the  morning,  he  remarked  that  the  violet  and  part  of  the  io« 

digo  were  wanting.    Hence*  aconrding  to  Newton*f  rule,  the 

remaining  odours  ought  to  produoe  ye&ew  i  and  the  disk  of  the 

•an  at  that  time  appeared  of  that  cdonr.    On  the  same  day^  «t 

noon,  the  spectrum  exhibited  all  the  colours^  and  the  son  ap« 

peared  ^htte:    but  at  four  in  the  afternoon  the  yiolet«  wlUi 

■a  grater  portion  of  the  indigo«  had  again  disappearsd,  and  tbe 

•un*s  difk  was  of  a  deeper  ydlow  than  in  the  morning.    At  a 

f|uarter  of  an  hoar  al^wards  the  i^ctrum  was  farther  tbort-> 

ened  on  the  same  side,  and  tbe  disk  of  the  sun  inciined  to  mx 

orange  colour.    This  author  also,  remarks^  that  he  has  oiMenre^ 

Tarieties  in  the  number  and  extent  of  the  coloured  arcs  of  tbe 

rainbows  seen  at  difiereot  hoars  of  the  day,  which  were  the  eflects 

c£  this  suppression  of  part  of  tbe  rays.    Mr.  Hasaenfratx  also 

presented  several  drawings  of  the  spectrum^  taken  at  the  diiferant 

times  of  observation,  to  the  mathematical  clasa  of  the  MaUonal 

Institute. 

OAj«rti«<i<MU.^Exp6rlments  of  thi<  kind  ^ippen  to  possesa  €od« 
aiderable  value,  as  they  tend  to  esqplato.  In  a  natural  and  satis* 
factory  manner,  some  appearances,  rdaiive  to  which  ure  had 
nothing  which  cotdd  be  deetaed  conclusive.  We,  however,  think, 
4r6m  the  account  of  them  given  by  Mr.  Hauy,  that  they  were 
much  too  few  in  number  to  establish  the  point  with  all  the  car* 
4ainty  that  oonld  be  wished,  and  that,  therefora,  it  deserves  te  be 
fitfthnr  purmed  by  philosophers,  particularly  as  it  ought  to  be  at- 
tended to  in  all  expmments  on  the  decompositioii  of  light  What 
JMlr.  H.haa  aem»rked  respectmgtbe  rainbow  wecaa  ocmirmfrom 
pemonal  observatioo* 

Extract  of  a  Letter  from  Professor  Picoi,  of  Geneva,  to  ike  J&fifor* 
of  the  Bihliotjuqup  J^rilannique,  on  Comets. -^Journ.  de  Phvs^ 
Fol  LXrjfl.    ^         '  "^ 

Ma*  Picot  coo^ixieno^  \A%  remarks  with  the  oooMt  of  I90fj^ 
which  was  diaccvered  in  September,  in  the  constellation  of  the 
Serpent*  and  travelled  for  the  following  months,  nearly  at  the  rate 
of  a  degr^  a  day  through  those  of  Hercuks  and  the  Lyre,  until 
\i  ceased  to  he  visiUe.  Mr.  Qlbers  took  all  favourable  opperiu** 
uities  of  obaorving  it  till  the  19th  of  February  1808,  when  kia 
Observatioos  were  intermpted  by  illness.  Mr.  Bessei  continned 
}^i«  QbwrvatiQOs  ix)  tiia  Qbaervatory  atf^ili^thaU  searBpfaaeo^ 
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^n^the  Mth  of  the  sttoe  nicmtb^  and  tbe  follovrliig  ejeuieilli  VHsni 
fcricukktod  \>y  hiio>  from  i&ese  obiervatkms^  and  others  Cakeo  ;U 
'firemen.  IJie  time  of  its  passing  the  perihelion,  in  mtstm  time  ^ 
•Paris,  was  September  I8th  at  7  iio.  J^mtn,  4S  secf  tbelongt- 
tude  of  its  perilielioa>  Q  sin.  0  deg.  66  min.j  its  perihelion  di^ 
tance,  the  mean  distance  of  the  earth  being  unity ,  0.64648 1  ioo* 
■gitnde  of  the  ascending  node»  8  sin.  26  deg.  46  min.  3  sec.  j  and 
the  indiaatton  of  its  orbit  63  deg.  10  min.  53  sec.  Mr.  Basst^l  hm 
computed  the  period  of  its  return  to  the  periheliou  at  1000  .yearsr; 
but  Mr.  Olbers  thinks  the  accuracy  >of  this  computation  is  not  to 
be  depended  upon.  Mr.  Picot  olMerves,  it  is  much  to  be  wished^ 
that  some  astronomer  would  collect  all  the  accurate  observations 
.made  at  different  places,  and  revise  the  calculations,,  in  order  %» 
arrive  at  some  probable  conclusion  on  this  pmnt.  He  conceives 
that  the  predictions  relative  to  the  two  comets  of  14^6  and  19^% 
the  former  of  which  has  since  beei^  seen  four  times,  and  the  latter 
twice,  deiuoDstrate  the  general  propositipn,  that  these  retnros 
may  be  predicted.  He  also  observes  that,  if  Mr,  BesseFs  calcula^ 
tion  with  regard  to  the  return  of  this  comet  be  correct,  the  apn 
fNXMurhes  it  may  make,  during  so  great  a  period,  to  the  large  gra- 
vitating bodies  of  our  system  may  cause  perturbations  in  \U  couni 
which  cannot  be  calculated. 

A  table  containing  the  elements  of  the  last  21  comets  forms  a 
part  of  this  communication.  These  have  been  observed,  and  ae- 
Vend  oi  the  elements  calculated  by  Mr.  Olbers.  From  this  table 
it  appears  that  the  number  of  those  coocets  which  appiooclwil 
nearer  to  the  sun  than  the  earth*s  soaan  distance  from  it,  is  doofate 
these  of  which  the  nearest  distance  e&ceeds  that  q£  the  earth* 
Four  of  them  a{^roadied  within  less  than  a  tenth  df  the  earth^s  • 
mean  distance^  and  four  others  nearly  within  one  fifth  of  it.  With 
respect  to  motion,  12  of  these  have  been  retrograde,  and  nine 
direct.  Some  remarks  are  then  made  on  the  diflerence  between 
planets  and  comets,  with  respect  to  the  regularity  of  the  c«ie,  and 
the  irregularity  of  the  other.  All  tbe  planetary  motions  are  6t0Bi 
west  to  east  j  and  M.  Laplace  says,  in  bis  Sysiimt  dm  ^Mh^dlr, 
that  the  planetary  system  es^hibits  to  us  42  movements  in  this  d^ 
lection,  and  that  it  is  four  millions  of  millions  to  one  that  this 
'grrai^enient  was  noi  the  ef^  of  chance.  But  as  the  eocen- 
tricities  of  comets,  the  inclination  of  their  orbits^  and  the  dixee- 
lion  of  their  motions,  are  subject  to  so  great  a  variatioo,  Mr.  Ptcet 
concludes,  that  <' deferent  final  causes  must  hav«  preaidad  ^yver 
the  different  formation  and  destination  of  the  planets  and  cooMta«** 

Olservatians.'^We  have  previously  noticed  two  papers  on  the 
cornel  of  1807  J  that  of  Mr.  Lowe,  at  page  14,  and  Dr..  Herschel's 
at  page  373  of  our  4th  volume.  Some  of  the  elements  given  in 
the  present  instance,  difier  considerably  from  ihose  stated  in  Mr. 
JU)w^*s  paper  jf  and  as  his  were  cocnputed  fcom  somepf  the  earl^ 
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observadoni/  ^e  are  uiclined  to  give  the  fxreference  to  those  <sf 
Mr.  Bessel  as  being  more  correct.  Mr.  B.*8  perihelion  distandf 
agrees  very  well  with  both  Mr.  Lowe's  and  Dr.  H^scbel's,  tbe 
former  being  0.^4802,  and  the  latter  OM^JAQX.  The  inctioation 
of  tbe  orbits  as  given  by  Mr.  B.  only  diiiiers  a  ^w  minutes  from 
-that  computed  by  Mr.  Lowe. 

What  Mr.  Picot  has  observed  relative  to  the  perturbations  which 
this  planet  may  receive  in  its  course  during  a  revolution  of  1900 
years,  fixun  its  approach  to  the  large  gravitating  bodies  of  our 
system,  appears  not  to  have  been  the  result  of  very  serious  re- 
^  flection.  Tbe  question  is,  if  this  be  the  true  period  of  its  revolu* 
tion,  is  the  whole  of  its  orbit  comprised  within  the  limits  of  our 
•system  ?  From  the  circumstances  attending  its  appearance,  how* 
ever,  we  think  that  this  (juestton  ought  to  be  answered  in  th^  nen 
•gative  j  and  if  so,  is  it  not  more  probable  that  the  greatest  pertur- 
bations  may  arise  from  the  influence  of  the  bodies  of  some  other 
system,  into  which  the  distant  part  of  its  orbit  must  enter  ?  la 
this  part  the  velocity  of  its  motion  is  the  least,  and  the  perturbak 
tlons  would  be  most  easily  effected. 

The  distance  it  must  attain,  by  constantly  receding  from  the 
centre  of  the  solar  system  for  the  space  of  ^50  years,  is  so  \ta^ 
mense,  and  the  consequent  approach  to  that  of  some  other  system 
so  probable,  as  strongly  to  favour  the  hypothesis  of  Mr.  Lambert 
snd  Mr.  Cole,  noentioned  at  page  4  of  our  present  volume. 

Mr<  Picot's  conclusion  at  the  termination  of  his  paper,  we  con- 
eeive  to  be  totally  unworthy  of  its  author  *,  for  ''  different  final 
causes  presiding  over,  &c."  even  in  its  best  5eir5eisonly  uonsense-f 
and  we  are,  therefore,  left  to  guess  at  his  meaning,  if  be  mean 
that  planets  and  comets  owe  their  being  to  diSerent  efficient 
causes,  we  cannot  but  res^ard  the  idea  as  an  impious  one,  involv«- 
ing  in  it  a  plurality  of  first  causes,  in  opposition  to  tlie  whole 
tenor  of  Revelation,  which  ascribes  all  things  to  the  will  of  one 
Supreme  Being,  who  is  '*  God  over  all.**  If  his  meaning  be, 
that  they  were  formed  to  answer  different  ends,  afid  to  fulfil  dif- 
ferent purposes,  then  we  conceive  it  to  be  correct  >  for  we  sate 
unable  to  regard  them  in  any  other  light  than  as  parts  of  one  great, 
hannonious,  and  be«iutiful  whole.  With  respeqt  to  the  purposes 
to  be  accomplished  by  this  difference,  we  have  already  ventured  to 
give  our  opinion  in  the  remarks  on  the  first  paper  in  this  volume, 
viz.  the  populousness  of  the  universe  $  and  we  may  now  add,  that 
this  opinion  is  naore  firmly  established  by  every  serious  conten^^ 
'  plation  of  tlie  subjeet. 
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Mepori  oH  a  Method  employed  in  (he  Mint  (ia  Paris)  io  destroy  th^ 
,  Smoke  of  Steani'mgings^     By  Messrs.  Guyton  Mokveait  a«rf 

De  Phony. — Annales  de  Chitnie, 
*'  '  .  ' 

In  order  to  effect  this  purpose,  the  boiler  of  the  steam-engiut 
i$  so  constructed,  as  externally  to  represent  a  solid  of  revolution 
generated  by  .a  trapezium,  terminated  at  the  top  by  a  semicircle. 
The  fireplace  beneath  the  boiler  is  a  circle,  arid  the  grate  a  square  ' 
inscribed  in  the  circle.  Opposite  to  the  door  at  which  the  fuel  i«* 
introduced,  an  opening  permits  the  flaniQ  to  enter  achannel  mad« 
ii)  the  brick-work,  for  the  purpose  of  circulating  round  the  boiler.. 
After  one  entire  revolution,  this  channel  terminates  in  a  chimney 
which  communicates  with  the  external  air.  Besides  this  channel 
which  encompasses  the  boiler,  anotlier  proceeds  from  each  side  of 
^|ie  door  to  the  opening  on  the  opposite  side.  The  two  channeli 
are  situated  below  the  other,  and  make  each  half  a  revolution, 
tfpon  the  door  of  the  fireplace  being  closed,  the  two  currents  of 
air  which  enter  these  channels,  unite  in  one  at  their  further  extre- 
ipitieg,  and  this  rushes  along  with  the  fiame  into  the  channel  of 
circulation ;  by  which  means  the  temperature  6f  the  vaporized 
part  of  the  fuel,  wliich  would  produce  the  smoke,  is  maintained 
9Jl  a  suflficient  height  to  decompose  the  air,  and  is  thus  consumed 
l^  a  fresh  supply  of  its  oxygen.  The  caloric  Lhu*  disengaged  by 
the  combustion  of  the  smoke,  also  serves  to  facilitate  the  heating 
of  the  boiler.  The  effects  take  place  during  the  whole  of  the  time 
that  the  door  of  the  apparatus  is  clospd  j  but  when  this  is  opened 
tor  the  puipose  of  introducing  fresh  fuel,  the  combustion  of  the 
smoke  immediately  ceases.  This  slight  inconvenience,  these  re- 
t  pprten  -^ibserve,  might  be  avoided  by  constructing*  the  funiace«* 
after  the  manner  of  those  called  athanors,  into  which  the  fuel  is 
iiltrodoced  by  means  of  a  harry,  and  consequently  the  fireplace* 
IS  kept  opnstaDtly  closed. 

^  Mr.  Gengembrc,  under  whose  direction  this  method  was  put 
mto  execution,  does  not. claim  the  merit  of  its  invention,  as  ha 
tyaspreviously  acquainted  with  the  processes  employed  by  Messrs." 
Clemetit  and  Desormes  at  their  manufactory  of  green  vitriol  at 
dfe  la'Garre,  Paris ;  and  also  at  their  alum-works  at  Verberie.  M. 
Champy,  juu-  had  likewise  made  use  of  a  similar  process  for  tlie 
same  purpose  at  his  gunpowder- works  at  Essone.  A  construction 
fbr  this  intent  was  also  formerly  known  in  France.  It  was  in- 
vented by  Daie^me,  and  is  described  in  the  collections  of  the  Aca- 
demy of  Sciences,  prior  to  its  organization  in  l66g,  Messrs  Cle- 
ment, Desormes,  and  Champy,  disclaim  any  knowledge  of  the  in-  . 
Vention^  of  Messrs.  Watt  and  Robertons,  when  they  first  employed 
thGraselvc*  on  processes  of  this  kind.     These  reporters  state  that. 
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they  hare  not  seen  a  description  of  Mr.  Wattes  method  in  any  of 
the  works  which  give  Ai  aceottiit  of  tb^  English  inventions  that 
have  come  to  their  knowledge  $  and  add>  tlmt  thej  should  have 
llAown  nothing  of  it  but  from  its  being  ]»refbed  to  Jm  engiM  Irhieb 
^at  erected  by  Messrs*  Boltoo  and  Watt»  in  1790>  at  NanttSj 
which  yields  no  smoke. 

It  is  also  here  stated^  that  the  most  important  cmiditions  for 
gecnring  complete  combustion  are  the  following :  1.  Such  a  dis- 
])o$ition  of  the  fireplace,  that  a  current  of  an*  may  flow  into  the 
flue  or  chimney^  by  which  the  gasses  disengaged  tyy  the  com-* 
bustion  are  permitted  to  escape.  2.  In  introducing  such  a  quan« 
t^ty  of  air  into  contact  with  the  fuel  as  may  furnish,  whendecom* 
posed  by  the  heat,  a  sufficient  quantity  of  oxygen  for  uniting  with 
all  the  molecules  of  the  fuel  which  are  capable  of  combining 
with  it 


Ohervations. — ^We  regard  this  an  a  very  simple  method  of  re- 
lieving the  inhabitants  in  the  neighbourhood  of  steam-engines 
from  that  annoyance  which  is  so  frequently  experienced  from  their 
smoke.  The  authors  of  this  report,  however,  are  not  correct  re- 
ipecting  Mr.  Watt  not  having  published  any  account  of  his  mven- 
lion,  as  maybe  seen  by  turning  to  page  21 6,  volume  4th,  of  the' 
Repertory  of  Arts,  Old  Series.  His  method  consists,  simply  iii 
causing  the  smoke  or  flame  of  the  fresh  fuel  to  pa&  though  fuel 
which  had  ceased  to  smoke  and  is  exceedingly  hot,  in  its  way' to 
|he  fhie  or  passage  by  which  it  escapes  from  the  fireplace.  Bj 
this  means,  the  grosser  parts  of  the  flame  or  smoke  are  convert^ 
into  pure  flame,  free  from  smoke.  Messrs.  Robertons*  patent 
£>r  the  same  purpose,  was  obtained  in  1801,  and  th^  Specification 
was  published  in  the  1 6th  volume  of  the  Repertory,  Krst  Series. 


l^marh  on  some  Points  in  Hydrography.    By  ilf.  Leblavc, 

Ojficet'  in  the  French  Navy.—Jowm.  it  Phys.  Vol.  LXF. 

This  writer  observes,  that  the  latitudes  and  longitudes  of  the 
^ief  ports  in  the  Gulf  of  Mexico  have  not  been  fixed,  and,  there- 
fore, are  not  to  be  found  in  either  the  French  Connoisance  des 
Temps,  or  the  English  Requisite  Tables :  hence  navigators  are 
obliged  to  have  recourse  to  the  most  modern  charts.  In  these  M. 
LeWanc  thinks  there  exists  an  error  in  the  longitude  of  52',  with 
xespect  to  all  the  ports  of  the  Gulf.  At  four  o'clock.  On  the  25tli, 
of  January  1807>  the  Foudroyant  cast  anchor  at  a  small  distance 
from  the  Great  Bahamn,  when  Lena  K^y  bore  N.  80®  E.,  and 
that  of  Azena  N.  45^  E.  The  longitude  given  by  the  time- 
keepers was  SOT  1 7'  30",  and  that  by  the  chart  82*  15'  j  therefore 
the  Gulf  is  placed  too  far  towards  the  west  by  52'  of  a  degree. 
The  chart  used  was  the  French  general  chart  of  the  Atlaoticj  cor-' 
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rected  ia  17 g%.    All  ear6  wtu  taken  to  ascertain  the  correctnee^ 

of  the  time-'keepef s ;  and  when  the  ship  ar^  ived  at  Brest,  after  a 

.  passage  of  35  daysi  the  absolute  error  was  found  to  be  only  J'^  of 

a  degrjee. 

The  latitude  of  one  of  the  principal  marks  in  the  old  Bahama  > 
channel^  styled  Green  Key  by  the  French,  and  Chesterfield  by 
the  English;  was  found  to  be  22^  7''  instead  of  21°  55',  as  given  in 
the  Coiuioissance  des  Temps.  Captain  Fonsera,  of  the  Portuguese 
nayy^and  superintendantof  the  harbour  of  San  Salvador,  one  of  the 
chief  ports  of  Brazil,  informed  this  writer,  that  its  latitude  waii 
la^  and  longitude  42°  25'  j  while  an  English  work  stated  it  to  be 
12*^  46' and  41°  5'.  M.L.  however  found,  both  by  lunar  obser- 
vaiions  and  his  time-keepers,  that  the  true  longitude  was  about 
41°  5',  and  that  the  latitude  of  Point  St.  Antony  was  12°  59,8'. 
The  variation  pf  the  needle  at  this  port  in  1906  was  10^  20'  E. 


^  .  Oljservations.'-^The  difference  between  82°  15'  and  80°  I7'  30" 

'  '  .is  not  62',  as  staled  above,  but  1°  57'  30".  We  hav«l  given  the 
'  numbers  as  in  the  oi  iginal,  not  <  being  able  to  ascertain  Where  the 

error  was.     This  correction,  if  future  observRtions  proye  it  to  be 

accurate,  we  deem  of  great  importance.  The  want  of  good  charts 
'  of  this  dangerous  part  of  the  ocean,  has  often  been  felt  and  com- 

'  plained  of.  by  navigators ;  and  we  think  tliat  it  is  much  to  be  re- 

I  '  gretted  that  those  who  visit  distant  parts,  and  have  it  in  their 
'  .  power  to  make  correct  observations  relative  to  the  latitudes  and 

I  longitudes  of  the  different  ports  (hey  touch  at,  have  not  employed 

I  th^se  opportunities  for  determining  this  important  object.     That 

I  many  errors. yet  remain  to  be  corrected  in  our  best  tables  of  this 

I  kind  we  have  very  little  •doubt  3  and  the  error  which  has  lately 

been  discovered  in  the  longitpde  of  Madras  1%  6ne  striking  instance. 

See  page  374  of  our  4th  volunse.  The  Cbesterfidd,  above  inen>> 
'  tioned,  must  not  be  confounded-  with  another  place  of  the  same 

name  on  the  south  of  the  great  bank  of  Bahama^  and  nearly  in 
^  the  same  latitude. 


,  JIBVIEW  OF  SPECIFICATIONS  OF  PATENTS, 

YUBLISHEn    I{f.T93.aBP^&T0RY  QF  AKTS,   PURINa^TH»  IMONTHf 
OF   OCTOBER^    NOVBMBEK,    A»P   DBCEMBBR^     1S09. 

Mr.,C^KT(ih%s  Sewarj^'^  patent  fpffy^^  new  ar  improvedf  Sineet* 
lamp  and  Burner,  and  Lantern  Head,  for  Street  and  other  Laifip^,,. 
and  Lanterns.    Dated  July  IQOQ.-^Repert.  of  Arts^  No.  Sg, 
Seamd  Series, 

Thb  head  of  Mr.  Seward's  lamp  consists  of  a  cover,  and  a  pipe 
*Dr  chimney  passing  through  its  centre,  and  reaching  down  to 
within  about  two  inches  of  the  l^amp.    This  pipe  or  chimQejr  i^ 

M^  21.«^T0Jb.  V.  3  U 
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ojJfln  at  the  lowter  extremity >  and  covered  at  the  upper  end  by  a 
scalloped  cap,  which  allows  tiie  smoke  to  escape>  but  e&cludes 
the  wind  aud  rain.  In  the  rim  of  the  cover  several  holes  are 
pferced,  for  admitting  a  supply  of  air  to  enter  the  globe ;  and  the 
wind  and  rain  ^re  prevented  from  entering  the  globe  by  the  same 
means,  by  an  inner  rim  fiiied  to  its  upper  edge.  With  respect  to 
the  chimney  the  patentee  observes,  *'  that  its  size  is  not  very  ma* 
terial.  In  general  for  street*lamps  its  length  may  be  about  tec^ 
inches,  and  its  diameter  about  three  inches.  The  height  of  the 
chimney  above  the  lamp  ought  to  be  determined  by  experiment, 
for  it  varies  with  the  size  of  the  chimney  and  the  size  of  the  lamp  ? 
a  chimney  of  the  above  dimensions  for  a  street-lamp  may  be  placed 
about  two  inches  above  the  top  of  the  lamp.*' 

The  body  of  the  lamp  or  reservoir  for  the  oil  is  made  very  shaK 
low,  in  order  that  the  oil  may  be  always  near  the  flame,  and  have 
as  little  as  possible  to  ascend  up  the  wick.  It  is  also  made  per^ 
fectly  close,  except  where  it  communicates  with  a  small  projecting 
part  which  contams  the  wick,  and  into  which  the  oil  is  poured. 
The  wick-tube  is  flat,  and  should  not  be  less  than  one  sixth  of  aa 
inch  wide :  its  length  should  be  sudi  as  to  touch  the  bottom  of 
the  reservoir,  having  one  side  cut  away  to  admit  the  oil  to  the 
wick.  This  tube  is  soldered  into  a  cover  which  fits  the  pro- 
jecting part  of  the  lamp,  and  rises  about  one  eighth  of  an  inch 
above  it.  The  patentee  observes,  **  The  proper  wick  for  these 
lamps  is  the  broad  flat  wick,  commonly  called  garter  or  ribbon 
wick,  which  I  prepare  by  soaking  it  in  melted  tallow,  and  after- 
wards squeezing  or  pressing  out  the  superfluous  grease.  Wkk 
thus  prepared  not  only  burns  with  a  clearer  flame,  but  lasts  long«r« 
as  the  incineration  of  the  wick  and  formation  of  the  crust  ta^e 
place  slower  than  if  the  wick  were  unprepared.'^  These  wicks  are 
to  be  cut  into  pieces  <xie  quarter  of  an  inch  longer  thanLthewick*^ 
tiibe,  and  should  be  renewed  every  night. 

Ohs&valiphs^ — ^We  think  th^ji  lamps  of  this  construction  wfU  be 
louhd  preferable  to  those  which  are  now  in  general  use :  that 
part,  however,  of  these  improvements,  which  relates  to  the  form- 
ation of  the  reservoir,  wick-tube,  &c.  constituted  a  part  of  those 
for  which  Mr.  Seward  obtained  a  former  patent,  and  of  which  we 
have  given  an  account  at  page  6 1  of  this  volume.  The  wicka 
prepared  in  the  way  which  Mr.  S.  describes  will  doubtless  answer 
better  than  those  that  are  unprepared.  The  circumstance^of  their 
being  cut  into  such  short  lengths  will  neces^ily  occasion  both  i| 
waste  of  wittr,  and  some  tioable  in  changing  them  so  fte- 
quently 
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Mr.  Cvxa'5  Poient  for  taying^  a  Rape,  or,  in  other  Jfhrds,  tif 
tunsimg  and  forming  tJta  Strands  togethar  thai  compose  the  round 
Jiope.    Dated  November  lB05.^Ilep.  of  Arts,  No.  99,  Second 
Series. 
I  ly  ibis  method  of  making  ropes  it  is  necessary  that  there  be  a 

I  wheel  or  engine  for  twisting  the  strands  at  the  upper  end  of  the 

I  ropisry^  and  also  another  moveable  one  towards  the  lower  end  of 

the  same.    The  large  tootb  wheel  in  each  of  these  engines,  which 
I  drives  round  the  smaller  nut  wheels,  should  contain  94  teeth. 

Three  nut  wheels,  containing  fourteen  teeth  each,  are  occasionally 
I  to  wof  k  injto  the  )arge  wheel  at  the  top  of  the  ropery  -,  three  more, 

I  .  containing  25  teeth  each,  and  also  three  others  wrth  50  teeth  each. 

\  These  are  to  be  put  into  gear  to  twist  up  the  strands,  >  and  to  ac- 

I  commodate  different  sizes  of  ropes.     In  the  same  manner  there 

I  are  three  small  wheels  working  into  the  tooth  wheel  at  the  botto$i 

1  of  the  ropery  which  have  eight,  three  more  which  have  fourteen, 

f  and  also  three  which  have  twenty-eight  teeth  each;     In  order  to 

twist  a  rope  regularly  from  end  to  end,  Mr.  Curr  attaches  a  reel,  ^ 
or  other  similar  apparatus,  to  the  engine  at  the  lower  end  of  the 
rope- walk,  in  such  a  manner  as  to  point  out  and  command  the* 
speed  of  the  moveable  top  generally  used  in  laying  a  rope.  The 
ftot  wheels  employ^  at  both  ends  should  be  proportioned  to 
each  other,  and  the  number  of  turns  in  the  same  time  be  mado 
at  each  end,  to  give  the  rope  a  regular  twist  throughout.  Mr.  C. 
then  enters  into  a  farther  explanation  of  the$e  principles^  for  the 
purpose  of  enabling  the  mechanic  to  construct  and  apply  them 
properly.  For  laying  a  rope  three  inches  in  circumference,  h& 
directs  that  the  diameter  of  the  reel,  by  which  the  motion  of  th^ 
top  is  regulated,  be  about  30  inches ;  and  to  make  a  shroud-laid 
rope,  of  either  greater  or  less  circumference  than  this,  the  di- 
ameter of  the  reel  Is  to  be  increased  or  diminished  two  inches  for 
every  three  eighths  of  an  inch  which  the  ropes  are  less  or  mor6 
tl^n  this  in  circumference. '  Several  other  directions  are  also  given 
respecting  varying  the  number  of  teeth,  &c.  for  the  purpose  of 
.  making  the  rope  more  or  less  hard,  as  may  be  required^  as  well 
as  relative  to  some  other  particulars. 


CM«eni;czt90ffi.-**The  purport  of  this  patent  is  to  give  an  uni« 
formily  of  twist  to  die  rope  throughout  its  whole 'extent,  by  regulating 
the  motion  of  the  top.  This  regular  combination  of  twists  is  der- 
taftoly  a  very  desirable  object  in  the  art  of  ropemaking ;  but  we 
appreheod  that  in  the  present  instance  Mr.  Curr  has  proceeded 
il|K>n  a  &Ue  principle  for  the  attainmentof  this  end.  -  He  observes^ 
'I  ih9kM  shall  require  ai^  eqtial  number  of  turns  6n  the  wheel,  at 
both  ei^ds  of  the  ropery,  to  give  the  proper  twist  or  hardness  to 
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the  rope,  so  that,  the  workmen  making  one  revelation  or  turn  oiT ' 
the  .one  wheel*  or  engine  at  the  same  time  as  the  workmen  do  on 
the  oiher  end,  a  regular  proportion  of  twist  is  effected  and  kept 
up."  Mr.  Curr's  investigation  and  experience,  .howevej;,  have 
probably  taught  him  by  this  time,  that,  in  order  to  effect  (nift 
purpose,  the  number  of  twists  put  in  at  the  strands,  and  that  taken 
out  by  the  rope  during  the  process  of  laying,  should  not  be  the 
same;  or,  in  other  words,  that  the  wheel  at  each  end  should  not 
make  the  same  number  of  revolutions  during  the  process.  The 
necessary  turns  of  the  strand  are  tewer  than  those  of  the  it^ ; 
tlie  proportion  of  these  turns  to  each  other  depends  upon  the 
obliquity  of  the  spiral  of  the  rope,  and  increases  or  decreases  with 
it;  so  that,  when  the  obliquity  of*  the  twist  is  determined,  this 
proportion  also  becomes  known.  There  is,  therefore,  reaaon  to 
2oubt  whether  this  mode  of  Mr.  C.*s  will  answer  the  purpose  any 
better  than  that  which  has  long  been  in  general  use  among  rope* 
makers,  and  which  appears  very  simple,  and,  under  proper  ma- 
nagement, capable  of,  a  considerable  degree  of  accuracy.  This 
method  h  to  mark  the  strand  dt  some  distance  from  the  strarni* 
books  at  the  upper  end  of  the  ropery,  and  where  xhty  cross  some 
of  the  stake-heads.  The  morion  of  the*  top  is  then  given  by  the 
twisting  of  the  rope  by  means  of  the  engine  at  the  bottom  of  the 
ropery,  and  the  velocity  of  this  motion  is  regulated  by  the  fore- 
inan  according  to  the  spiral  which  the  strands  are  intended  to  forth 
round  th^ir  common  akts.  In  this  proceffs,  if  the^  marked  pafts 
of  the  strands  be  observed  to  advance  towards  the  top,  it  indicates 
that  less  twist  has  been  put  into  the  strands  than  has  been  taken 
out  by  the  rope,  and  the  men  at  the  upper  whtjel  are  directed  to 
heave  faster :  but,  vlien  the  marks  recede  from  the  top,  the  con- 
trary is  the  casp,  and  the  men  are  directed  to  heifve  siOwer.'  Fbt- 
ifurtlier  particulars  on  tliis  subject,  see  the  different  volumes  of  out- 
work, and  Mr.  Chapman's  *' Treatise  on  the  progressive  Endeavours 
to  improve  the  Manufacture  and  Duration  of  Cordage."  > 


Mr.  Samuel  Clego'^  Patent  for  d  rotative  Engine,  the  Piston  of 
which  makes  n  cotnplefe  Rerwiution  at  a  Dutance  from  the  )•«- 
nohiing  jhds.  Shaft,  or  Cyiind&r.  With  Ohshvations  h  the 
ffatentee.  Dated  July  I8O9.— J?ep.  of  Arts,  No:  90,  Second 
Series.  v ........  * 

In  this  apparatus  of  Mr.  Clegg,  one  of  the  principal  parts  is  a 
large  circular  piece  of  cast  iron,  or  any  other  matertafl  t^hlchf-may 
be  found  to  answer  the  required  purpose.  In  the  trader  side^'of 
this  are  cut  t  wo  cpncentriccrrcakr  grooves,  of  aeon  vcffileMt^x^idtbi 
the  outer  one  being,  the  d^pei:.  The  reoiai^h^  p|airi*ol4h&  HOlr^ 
face,  except:a  circuW  part  near  the  outer  edg^  is  cot^dbwn  10 
in^  gimti.iepih  kss  tba^  that  of  tbesmies  groove;;'  JNi«r^ht^ 
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deeper  of  the  two  grooves,  a  convenient  number  of  pieces,  ^high 
the  patentee  terms  segments  of  a  circle,  are  fitted,  which  occupy 
the  whole  groove,  except  a  small  spacfe  allotted  to  the  adjusting 
screws  or  springs,  which  keep  these  pieces,  close  together.  These? 
legments  are  of  a  breadth  equal  to  that  of  the  groove,  but  of  a  less 
depth  than'  this  last.  The  sides  Which  apply  to  each  other  are 
•  ground  plain,  so  as  to  make  them  fit,  and  be  air-tight,  or  nearl/ 
to ;  and  the  surfaces  are  made  fiat,  in  order  that  the  whole  may 
form  one  plane  surface,  except  where  the  screws  or  springs  are : 
these  are  placed  below  the  general  level  of  the  segments.  Tbif 
plate,  with  its  segments,  &c.  forms  a  covering  to  an  endless  or 
ring  like  chamber  or  hollow  space,  which  may  have  its  cross  sec;- 
^tion  either  a  semicircle,  or  any  other  suitable  figure.  This  cover- 
ing fits  close  in  every  place  bm  that  which  is  occupied  by  the 
screws.  Through  the  centre  of  this  plate  a  revolving  and  vertical 
shaft  passes,  to  which  is  fixed  a  bar  or  radius  connected  with  a 
•piston  at  its  opposite  end.  To  permit  this  bar  to  revolve  between 
the  edges  of  the  chamber,  and  the  segments  which  re^t  upon 
them,  a  roller  is  attached  to  it,  and  precedes  it,  by  which  eact 
segment  is  raised  in  succession,  in  order  to  permit  the  passage  of 
*thebar  or  radius  beneath  it  3  after  which  it  is  suffered  to  descend 
again  into  its  proper  place.  TTie  chamber  is  also  completely  in- 
tercepted by  a  door  or  valve,  which  is  capable  of  being  moved  oqit 
cfihe  way  of  the  piston  by  a  revolving  motion  on  its  upper  or  flat 
^ide,  and  lodged,  during  the  passage  of  the  piston,  in  a  cell 
adapted  to  the  purpose.  That  part  of  the  piston  nearest  the  ar- 
bor or  axis  is  so  adapted,  that  any  of  the  segments  may  be  raised^ 
the  passage  of  the  bar  beneath  it  effected,  and  the  segment  again 
restored  to  its  situation,  befdte  any  communication  can  take  place 
between  the  external  air  and  the  part  of  the  chamber  behind  the 
l^iston.  ' 

'  -  The  manner  of  operation  is  as  iTdllows :  The  piston  being  placed 
in  any  situation  at  a  distance  from  the  valve>  aod^an  elastic  fluid 
introduced  between  them,  the  piston  will  recede  from  the  elastic 
pressure,  and  move  forward  towards  the  opposite  side  of  tW 
valve;  the  air  in  the  chamber  passing  off  through  tlie  opening 
which  contains  the  springs  before  it  arrives  at  the  valve.  When 
tlie  piston  arrives  at  the  valve,  this  last  gives  way,  and  suHtKrs  the 
pj^toii  to  pass  on  5  but^  during  the  time  that  the  valve  is  prevented 
from  descending  into  its  place  again,  the  effe9t  of  the  elastic  fioid 
is  suspended,  and  the  motion  of  the  piston  continued  by  a  fly,  or 
iny  oth^r  well-known  means:  after  the  piston  has  passed,  the  valve 
descends,  and  the  pressure  operates  as  before;  the. fluid  befor^ 
HJB  piston  escaping  by  the  same  opefning  as  the  air  in  the  first  r^-; 
tSliJ^ion.  If  steam  be  the  elastic  ftiiid;  at)d  a  vacuum  be  required 
ftfHhat  part  of  the  chamber  to  which  \he  piston  is  advancingj^  it- 
iifiay  be  effected  by  condensation,  in  the  usual  manner. 
^'Tlie  patentee;  Iri  his  observations,  st'ates,  that  his  rotative  pl»tott 
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'  is  attended  with  much  less  friction  than  others.  The  space  through 
which  it  will  he  requisite  for  the  piston  of  a  steam-engine  of 
twenty  horses'  power  to  move  will  generally  be  about  twenty 
feet.  The  whole  weight  of  the  segments  to  be  raised  is  estimated 
at  400  pounds;  the  height  to  which  they. are  to  be  raised  in  tho 
largest  engine  at  five  eighths  of  an  inch  3  and  the  pressure  upon  the 
piston  at  4000 lbs.  *'  The  shaft  which  goes  through  the  centre 
of  the  engine  gives  motion  to  the  air-pump,  bucket,  steam-valve, 
and  all  the  other  requisite  motions,  in  a  very  simple  way.  There 
is  not  any  thing  to  be  seen  moving  belonging  to  these  engines,  bat 
the  centre  shaft  revolving  -,  they  do  not  make  the  least  jioise,  take 
up  very  little  room,  and  are  only  about  half  the  price  of  beam* 
engines.  I  £nd  in  practice  that  they  answer  all  the  ends  in* 
tended.'* 

Olservations.T-'^Q  agree  with  Mr.  Clegg,  that  he  has  saceeeded 
in  avoiding  a  part  of  that  friction  to  which  other  rotative  engines 
are  subject  ^  as  may  be  seen  by  turning  to  pur  1st,  2d,  and  3d 
volumes ;  but  we  think  that  even  this  is  still  more  consideraUe 
than  he  seems  to  suppose.  The  difficulty  of  making  such  an  exc 
tent  of  surface  air-tight,  the  liability  of  its  parts  to  deranjEemeat^ 
and  the  consequent  want  of  repair,  we  conceive  will  be  found  to 
be  great  drawbacks  upon  its  utility :  nor  has  the  examination  of 
Mr.  Clegg*s  specification  effected  the  least  change  in  our  opinion^ 
which  induced  us  to  state,  at  page  373  of  our  diird  volume,  that 
steam-engines  of  the  common  construction  were  always  likely  to 
have  the  preference,  and  therefore  to  continue  in  general  use. 
Mr..  C»  however,  states,  that  he  has  an  engine  of  this  consttuction 
at  work,  which  we  apprehend  is  more  than  could  have  been  saifl 
for  ^ome  others  for  which  patents  ,were  previously  obtained,  and 
.which  must  doubtless  prove  the  surest  test  of  its  comparative  tttili^«. 


JIfr.  Thomas  Mead*5  Patent  for  a  Method  or  Methods  of  making  and 
constructing  circular  or  rotative  Steam-engines  upon  an  entire  new 
Principle,  and  employing  the  elastic  or  espanswe  Fbrce  of  Steam 

■  in  a  much  more  Efficacious  and  advantageous  Manner  than  has 
hitherto  been  done.  Dated  August  1009.— Rep.  of  Arts,  No.Ql, 
Second  Series* 

Ma.  Mead  states,  that  "  the  principle  of  the  invention  U  not 
confined  to  engines  of  any  particular  construction,  but  consists  ia 
making  use  of  two  moveable  pistons  or  diaphrams^  in  such  4iii^* 
9er  that  they  alternately  revolve  or  move  round  their  axes  or  cen- 
tres.^  To  effect  this,  two  circular  plates  or  shells  of  metal  are 
made  similar  in  their  construction,  having  their  insides  turned  or 
jg^ade  very  true  and  correct  by  any  other  means ;  each  of  these  has 
a  fiaoeb  and  a  semicircular  cavity  formed  fqr  tlie  reception  of  the 
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pUtpns.    A  hollow  part  is  also  formed  round  the  centre  of  each  . 
for  a  small  circular  plate  to  turn  in ;  and  near  the  edge  of  this 
recess  a  small  groove  is  made  to  encompass  it.  '  In  these  groove^ 
are  posited  metallic  ring8>  and  packing  or  wadding  to  cause  the  " 
small  circular  plates  to  work  steam-tight.    On  the  outside  of  each 
of  the  metallic  shells  there'  is  a  hollow  pipe  or  bdss^  for  the  re-' 
€epti<m  of  two  spindles  which  pass  through  them.     Two  hole*^ 
are  also  made  through  pile  of  the  plates  for  the  insertion  of  pipes; 
one  for  the  purpose  of  conveying  steam  into  the  shells,  and  the 
other  of  conducting  it  from  them  into  a  condenser.    One  of  the 
shafts  nar  spindles  is  made  hollow^  to  permit  the  otlier  to  pass 
through  it.    To  the  lower  part  of  each  of  these  shafts  a  pistoa 
is  fix^j  and  each  has  also  attached  to  its  upper  part  an  arm  with 
a  friction- wheel  near  its  outer  extremity.    When  the  pistons  are 
put  in  motion,  these  friction- wheels  work  in,  and  give  motion  to^. 
a  fly-wheel,  and  other  machinery  which  may  be  connected  with  it. 
Bach  of  the  pistons  has  grooves  round  it,  to  admit  of  packing. 
Some  dir^ions  are  then  given  for  putting  these  several  parts  to- 
gethef«  and  erecting  the  engine^  which  are  followed  by  a  descrip- 
tion of  its  operation.    From  this  we  leam^  that  one  of  the  pistons 
being  fixed  in  a  groove  between  the  two  pipes  which  admit  and 
discharge    the  steam,    and  the  steam  permitted  to  enter  the 
chamber,   the  other  piston,  by  receding  from  its  elastic  force, 
revolves  until  it  approach  neaSrly  to  that  which  is  fixed>  which 
will  then  be  set  at  liberty,   and  begin  to  revolve,   while  the 
other  remains  fixed  in  its  turn,  and  so  on  alternately.     ''.EujgiQea 
OD  this  principle  may  be  made  of  eveiy  requisite  size,  and  are  not 
to  be  confined  to  the  action  of  steam  only,  but  may  be  put  in  mo- 
tiOii**  by  a  current  of  air,  or  any  other  fluid,  ''if  fly-wheels,  or 
whatever  may  be  substituted  for  them,  be  made  to  drive  the  pis- 
tonSj  by  being  turned  upon  their  axles  with  a  sufficient  force." 


Observations, -^We  conceive  this  to  be  one  of  the  simplest  to* 
tative  Engines  which  has  been  yet  invented ;  and  as  its  parta  are  . 
fewer  in  number,  and  simpler  in  construction^  they  will  be  less 
liable  to  be  out  of  order  than  those  of  any  other  .engine  of  th^  ^ . 
kind  with  which  we  are  acquainted.     A  considerable  extetit  of    . 
joining,  however,  is  still  to  be  noade  steam-tight  by  packing,  and 
this  will  doubtless  want  frequent  repair.    The  patentee,  in  his    ., 
observations  printed  at  the  end  of  this  specification,  expresses  his  ■ 
hope  of  being  able  "  to  accommodate  the  public  with  engines  of  a 
far  less  complex  construction,  on  more  reasonable  terms,  and  su»     , 
I  perior  in  performance  to  any  that  have  yet  been  erected,  and  at    ., 

I     ^       least  equal  to  any  that  may.*'     How  far  the  last  clause  but  one  of     [ 
I     *     "  this  sentence  may  be  correct  we  have  no  means  of  deciding,  as  Mr. 
I  Alead  has  not  accompanied  the  assertion  with  either  calculation  or     ! 

I  experiment.  We  knowvery  welU  that  it  is  frequently  much  easier 
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to; state  such  a  proposition  than  to  prove  its  truth  >  and  we  sboxik!> 
therefore,  have  been  glad  to  have  been  made  acquainted  with 
Mfr.  M.'s  mode  of  doing  thit  latter  as  well  as  the  former.  The 
last  clause  of  the  sentence  above  quoted  is  certainly  a  very  bold 
as^rtion^  and  is  equivalent  to  his  saying, — I  have  attained  the 
utmost  possible  limit  of  invention — my,,  engine  embraces  per* 
fection— and  therefore  none  can  surpass  mc !  We  would  remind 
Mr.  M.  that  the  progress  of  knowledge  is  slow  and  gradual^  and 
th^t  the  present  stocky  of  wt.ich  mankind  are  in  possession,  and  by 
which  they  are  enlightened,  is  not  the  supernat^ural  communication  of 
aitioment^  but  the  accumulation  of  ages  :.  and  we  would  ask  him, 
who  can  set  bounds  to  the  powers  oi  the  human  mind  but  Hjb  who 
gave  them  ?  or  who  can  prescribe  limits  to  the  knowledge  results, 
ing  from  their  well-regulated  exertions^  except  He  who  said  to  the 
oc6an,  *'  Thus  far  shalt  thou  go^  and  no  further  V 


sate 


jiff.  James  Gbellier'^  Patent  for  a  BuiUing  of  a  peculiar  Con* 
str action, 'for  the  Purpose  «fbuming<  Coke  and  Lime,  whereby  the 
superfluous  Heat  of  the  Fire  used  in  turning  the.  Coke  is  applied  to 
bum  the  Lime,  and  also  whereby  such  .Fire  may  be  rendered  per^ 
petml. .  Dated  February  leOg.—Rep.  of  Arts,  No.  89/  Second 
Series. 

This  building  the  patentee  styles  the  union, dm  perpetual  kiln-,  , 
mnd  this  he  cofistnicts  so  as  to  contain  difTerent  con^partments  o^ 
chambers,  adapted  to  the  difFertnt  purposes  for  which  they  ar^ 
required ;  the  space  in  which  the  coke  is  burned  heing  di^jnct 
frohi'thatin  which  lime-stone  b  converted  into  lime.     Qne;(or. 
more,  hf  necessaty)  of  these  compartments  is  made  of  the  form 
of  a  common  coke-oven,  or  of  any  othei:  convenient  form,,  with 
its  usual  flues :  these  flues  are  conducted  into  the  compartment 
containing  the  calcareous  matter,  in.  order  that  the  heat  firpm  t})e 
cok^e'^oven  may  convert  it  into  lime.     In  this  constrUjCtion  it  is 
necessary  that  the  heat  from  Ihese  flues  proceed  upwards  tbrpqgh^,. 
the  lime-stone  with ; sufficient  rapidity  and  effect;  and  hence  H^,;, 
linrt!-kihi  should  be  situated  above  the  flues.    7he  said  flues  .maji^. . 
either  enter  the  lime-kiln  through  the  bottom  or  sides.    In  ^ 
former  case  thellme  is  supported  at  a  small  distance  from  the  \)Otr^. 
toni  bjr  an  arched  grating  or  support,  constructed  either  of  iron  ,. 
barff  of  of  brick- work  5  and  the  lime 'drawn  from  the  Win  by 
dooh  just  above  this  support.    \Vhen  the  flues  enter  at^he  sid^^,:„ 
the'pl^ccis  are  sonle  feet  above  the  bottoni,  and  the  llnpie  is  drawi\^. 
out  id  the  same  maiiner  as  in  conimon  kilns.     With  respe^st  M  thu^ . 
pardbubt  cdmtrUdtioii  and  position  of  these  pocc^wrtrntinis,  tbi^ 


V 

Digitized  by  VjOOQ IC 


Mr:  Doughs  mw  wiafyiical  Sese^FcAAl  €ltf- 

p»teiitee*obterves>  '^  I  do  pre  the  preference  to  coke-oveni  of  an ' 

elliptical  form,  so  disposed  in  the  lower  part  of  a  cirpalar  building  • 
tbat  the  longest  diameters  of  the  elHpse  may  respectively  Hevin 
radii  of  one  of  the  horizontal  sections  of  the  said  building  *,  and/ 
the  mouths  of  the  said  ovens  may  be  open  externally,  and  the  flues  ^ 
may  communicate  internally  with  one  lime*kiln»  having  the  axis ' 
thereof  perpendicular  to  the  horisEoh,  and  coincident  with  the  axi«/ 
of  the  building  itself." 

I 

I  Observaiiom.-^Thh  method  of  Mr.  Grellier's  appears  well, 

I  adapted  to  effect  a  saving  of  the  fuel  generally  used  in  converting 

I  calcareous  matter  into  lime.    To  have  this  latter  done  effectually, 

t  much  will  depend  upon  the  proportion  which  subsists  between  the 

i  quantities  of  coke  and  lime  burned  at  the  same  time.    We  appre*  . 

I  hend,  however,  that  it  will  only  answer  for  the  lighter  kinds  of 

coke,  as  those  which  are  of  a  ponderous  nature,  and  of  so  much . 
,  importance  in  those  manufactories  where  an  intense  heat .  is  ne- 

I  cessary,  though  made  from  the  same  coals,  require  a  different 

process;    We  know  not  from  what  inducement  Mr.  G.  prefers  the 
\  elliptical  to  the  circular  form  of  the  coke-oven.    At  several  places  ^ 

I     '    **    in  the  north  of  England,  where  the  refuse  sm<ill  coal  is  burned  into 
I  coke,  and  we  may  particularize  the  Duke  of  Norfolk's  colliery 

near  Sheffield,  the  most  approved  form  of  the  ovens  is  the  follow-  . 
I  ing :  Each  is  a  circular  building  of  ten  feet  in  diameter ;  the  per- 

pendicular wall  is  about  twenty  inches  high ;  and  the  covering  is 
an  arch  which  rises  about  three  feet  and  a  half  above  this,  and 
forms  nearly  a  cone,  with  an  open  apex  of  two  feet  in  diameter,  , 
lefl  for  the  purpose  of  supplying  the  oven  with  coal,  and  to'  an- 
swer the  end  of  a  chimney  during  the  whole  as  a  pait  of  the 
process. 


CHEMISTRY  AND  MINERALOGY. 

jMni^  analytical  Eesearckes  on  the  Nature  of  certain  Bodies  :  hing 
an  Appendix  to  the  Bakerian  Lecture  for  1808.  By  Humphry 
Davy,  Esq.  Sec.  R.  S.  Prof  Chm.  R.  I— Phil  Trans.  Part  It. 
ISO9. 

1*  Ma.  Davy  has  found  that  the  inflammable  gas,  given  off  by 
the  action  of  potassium  on  ammonia,  possesses  the  same  properties 
as  hydrogen.     His  experiments  to  determine  the  query,  whether  > 
ni^rc^en  has  a  metallic  basis  that  alloys  with  the  metals  employed, 
are  all  negative. 

^Jumerous  experiments^  pf  the  same  kind  •as  those  described  in 

»0.  ^1.— VOL.  V.  8  m 
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th«  lasiBakwiiiQ  kciure  (Tide  Retrospect,  No.  xx.  p.  310)  oH 
the  aciioD  of  potassium  on  ammonia,  werfe  attended  with  similar 
results.  When  the  gas  affocded  by  the  distillation  of  the  fusible 
substance,  was  collected  at  different  periods,  it  appeared  that  the 
proportion  of  hydrogen  to  nitrogen  increased  as  the  operation  ad- 
vanced :  thus  7  measures  of  the  first  portion  of  gas,  inflamed  with 
4|  of  oxygen,  left  4 ;  and  4^  measures  of  the  fourth  and  last  por- 
tion, inflamed  with  3|  of  oxygen,  left  2^. 

By  distilling  the  fusible  substance  with  a  fresh  quantity  of  pot- 
assium, Mr.  Davy  obtained  a  still  greater  diminution  of  nitrogen 
and  increase  of  hydrogea. 

To  insure  the  absence  of  metallic  oxide,  a  tube  of  copper  was 
substituted  for  that  of  iron  to  perform  the  distillation  in.     In  one 
experiment,  which  was  more  depended  upon  than  the  others,  the 
quantity  "of  gas  afforded  during  the  first  part>«|^the  operation  was 
equal  to  11  cubic  inches,  of  which  |  of  a  cubic  inch  were  ammo-  ' 
ma  J   11  measures  of  the  residue,  detonated  with  8  of  oxygen, 
diminished  to  8  :.  only  2  cubic  inches  more  of  gas  were  produced ; 
10  of  this  gas  and  8  of  oxygen  detonated  and  diminished  to  10. 
The  tube  before  distillatioh  was  filled  with  2|  cubic  inches  of  hy- 
drogen, and  the  other  part  of  the  apparatus  contained  t%  of  com- 
mon air.     At  the  end  of  the  process  there  remained  in  the  whole 
apparatus  1,^^  cubic  inch  of  gas.    The  potassium  revived,  acted, 
on  by  water,  produced  4|  cubic  inches  of  hydrogen.     A  little, 
gray  powder,  that  with  moisture  gave  off  ammonia,  was  found  in  . 
the  upper  part  of  the  stop-cock  adapted  to  the  barrel. 

Mr.  Davy  assigns,  for  the  difference  between  the  results  of  this 
experiment,  and  all  the  preceding  ones  in  which  iron  barrels  were- 
used,  two  probable  causes :  one,  the  superior  attraction  of  copper, 
for  potassium  might  prevent  the  latter  metal  from  rising  in  vapour 
and  acting  on  the  nitrogen  j.   the  other,    a  combination  of  the 
basis  of  ammonia  might  take  place  with  the  copper,  as  ammonia  , 
has  a  strong  affinity  for  oxide  of  copper. 

In  consequence  of  Dr.  nenr}''s  opinion,  which  he  has  since  cor- 
rected in  a  paper,  of  which  we  have  given  an  account  in  our  pre* 
sent  Number,  that  the  quantity  of  nitrogen  in  ammonia  is  under- 
rated  in  the  Bakerign  lecture  for  4807,  Mr.  Davy. repeated  the' 
analysis  of  ammonia,  and  obtained  precisely  the  same  results  as 
he  did  before. 

'  Though  by  following  Dr.  Henry*s  method  of  applying  hygro- 
metrical  tests,  more  moisture  appeared  to  Mr.  Davy  in  the  vessel 
after  the  electrization  of  ammonia  than  before,  yet  he  thinks  that, 
from  the  nature  of  the  alkali,  tins  appearance  is  no  evidence  oif 
loosely  combined  oxygen. 

The  analogy  between  ammonia  and  the  other  salifiable  bases  is 
determined  by  the  amalgam  from  ammonia.  Should  the  decom- 
position of  nitrogen  be  proved>  it  woiki  then  appear  that  bydro- 
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gen  and  nitrogen  are  different  combinations  of  ammoritcirH  Witb 
oxygen  or  water.  ''''-: 

2.  On  the  idea  that  sulphur  and  phosphoras  are  deoxygenated 
by  potassium,  the  substances  produced  by  tlie  decomposition  of 
the  sulphuret  and  phosphuret  of  this  pnietal  were  examined.  The 
Bubstance  ffom  the  sulphuret  was  of  a  dark  gray  colour,  derived 
piossibly  from  a  film  of  naphtha,  rather  lighter  than  sulphur,  but  in 
other  respects  similar  to  it. 

The  substance  from  the  phosphuret  differed  from  phosphorus  in 
b^ing  much  deeper  coloured,  perfectly  opake,  and  very  brittle. 
'  The  violent  combustion  that  takes  place  in  combining  potassium 
with  sulphur  and  phosphorus  has  been  an  obstacle  in  the  way  of 
any  accurate  experiments  on  these  bodies;  but  by  comparative  ex- 
periments Mr.  Davy  has  ascertained  that  they  are  not  analogous^' 
to  the  hydrogenaied  sulphur  of  Berthollet,"or  to  the  alcohol  of* 
sulphur  i>f  Lampadius.  Mr*  Davy  iias  fiumd^^thatthe  liquoru3£  - 
Lampadius  contains  carbonaceous  matter  only  when  imperfectly 
mad^  i  pharcodl  h  used  t&  procure  it ;  aoijl  tftat  the  same^charco^ 
will,  till  it  is  entirely  coni»cimeid>  xtoswet .equally  for  its  formation. 
It  was  affected  by  the  .electric  spark  just  like  common  sulphur. 
it  absorbed  oxymuriatic  acjd  gas,  and  deposited  com tpoh  sulphur* 
becoiiiing  a  fhiid  similar  to  sulphuretted  muriatic  acid':  but  -^ater 
added,  immediately  produced  hydrat  of  sulphur  and  nauriatic  ad^ 
gas.' '     '  *■-     '  ' '' 

Mr.  Davy  is  of  opinion  that  the  lic[uor  of  Lampadius  contaitii 
less  oxygen  than  common  sulphur. 

-  3.  Charcoal,  though  intensely  ignited  in  nitrogen  for  a  quartef 
of  aiif  hour  by  means  of  the  Voitaic  batter/,  is  only^endered'harde^ 
in  a  slight  degree  at  the  points  exposed  to  ISe  heSt. 

*  Red-hot  charcoal  ceases  immediately  to'  burn,  on  being  int^ 
mersed  in  bxymuriatic  acid  gasj,  and  no  change  is  produced  eithef 
in  the  charcoal  or  gas,  by  the  intense  ignition  of 'tfae  one  in  thfe 
bther  f6r  nearly  an  hour,  by  the  Voltaic  battery.  * 

4.  The  results  of  Mr.  Davy's  experiments,  detafled  in  the  Ba- 
keriaii  lecture  (vide  Retrospect,  p.  318),  prove,  that  muriatic  add 
gai  is  a  compound  of  an  unknown  substance,  and  from  one  thirj 
to  one  fourth  it^  weight  of  "water ;  that  oxy  muriatic  acid  gas  con-  - 
^ifis  liie'saihe  substance  nnhed  to  oxygen,  and  that  there  id  suf* 
ficient  oxygen  in  both  these  gases,  independent  of  the  unknowh 
$ttbstance,  to  oxidate  Ae  bodies  with  which  it  combines.  This 
tinknowxx  substance,^  the  dry  muriatic  acid,  has  the  strongest  anil 
most  extensive  poWers  of  comVm'ation :  it  unites  with  almost  all 
tfodies  that  huve  been-experittierited  ttpon,  with  a  very  few  ex<^p- 
tiops.  ^      '  "^ 

All  Mr.  Davy*i  dtt^mptp  to  procure  it  in  an  lincombined  state 
jiare  been  unsuccessful,  as  the  deC6mposition  of  the  muriats  never 
Hakes  place  witbaiit  the  Intenrention  df  Water.  Mr.  Davy  b&  tHt 
-      -       -  ..  3  812 
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greatest  bqpes  of  succe$8  in  the  combqstiou  of  potassium  in  the 
phosphuretted  muriatic  acid. 

Olservalions., — The  inquiry  concerning  the  action  of  potaasium 
in  ammonia^  though  some  new  facts  are  brought  to  lights  yet  re* 
mains  in  an  unfinished  state }  but  we  have  no  doubt  that  the  skill 
and  perseverance  of  Mr.  Davy>  into  whose  hands  it  has  fortunately 
fallen,  will,  before  long,  bring  it  to  sonte  important  tern^inatlon*. 

The  question  respecting  the  compound  nature  of  nitrogen  rests 
as  before,  since  none  of  the  new  expemnents  either  invalidate  or 
oppose  those  in  the  Bakerian  lecture,  on  which  it  depends. 

Mr.  Davy. has  in  this  memoir  more  fully  stated  the  conclusiima 
which  fallowed  from  his  former  experiments  concerning  muriatic 
4nd  oxymuriatic  acid  gas.  We  trust  that  the  hopes  he  entertains 
of  decoinposing  it  will  be  realized. 


On  eUdro^chemcdl  Experiments,    By  Mr,  G.  J.  SiNaBK.— JPAi/. 
Joum,  No.  108. 

Mil.  Singer^  regretting  the  delay  which  the  repetition  of  Mr* 
Davy's  electro-chemical  experiments  has  met  with,  arising  prbx-^ 
ppaUy  from  an  ill-founded  belief  of  the  difficulties  that  occiur,  baa 
been  mduced  to  oj9er  the  public  his  experience,  in  order  to  obviate 
them. 

In  experiments  on  the  decomposition  of  bodies  he  found,  con-; 
trary  to  the  general  opinion,  that  a  battery  with  a  low  charge  ia 
more  efficacious  than  with  one  of  high  intensity.  The  wire- 
melting  power  is  only  necessary  to  exhibit  brilliant  experiments* 
A  mixture  of  one  part  of  strong  nitrous  acid,  and  ten  parts  of 
water,  with  the  addition  of  a  very  minute  quantity  of  muriatic 
acid,  excites  the  most  effective  power  for  thb  purpose.  Three 
•imilar  batteries  were  charged  with  equsd  proportions  of  the  three 
snineral  acids  j  tliat  with  nitric  acid  fused  more  wire  than  that  with 
•ulphuric,  and  that  with  muriatic  less :  their  action  on  unperfisct 
conductors  was  nearly  similar.  At  the  end  of  fourteen  hpurs  the 
batteries,  cliaiged  with  nitric  and  sulphuric  acid  respectively,  bad 
lost  their  wire-melting  power,  and  acted  but  feebly  on  imperfect 
conductors.  But  the  one  with  muriatic  acid  melted  f  of  the 
wire  that  it  did  at  first,  and  its  action  on  water  was  not  apparently 
diminished.  At  the  end  4>f  two  days  it  alone  was  active  j  it 
melted  |  the  original  Jen^  of^  wircj  and  it  continued  to  melt 
'Wire  till  the  fourth  day:  its  action  on  imperfect  conductors  wias 
evident  at  the  end  of  six  days. 

.  The  proportiops  of  acid  to  water  ad^fced  to  afford  the  best 

chargie  for  tne  decomposition  of  the  alkalies^  must  vary  according 

to  the  number  of  plates  emjioyed^  the  greater  the  number  the 

""lower  should  be  the  intensity  of  the  charge.    For  200  plates  not 
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txpeeding  4  inqlies:  from  8  to  lOoonces  of  mc^riatic  acid  maj 
be  allowed  for  every  gallon  of  water. 

"  Mr.  Singer  has  found  in  his  experiments  that  naphtha  is  decom- 
posed sooner  than  the  alkalies,  and, that  conductors  of  silver  are 
preferable  to  those  of  platina :  he  uses  the  alkalies  not  moistened. 
When  the  naetallic  globules  do  not  appear,  they  may  be  expected 
on  that  side  of  the  alksU  which  rests  on  the  silver  supporter.  Mr* 
Singer  has  ascertained  that  globules  may  be  produced  with  a  bat- 
tery of  50  plates  of  3  inches,  and  that  the  metallization  of  the 
alkaline  earths,  .and  of  ammonia  with  mercury,  may  be  exhi*- 
bited  by  this  power.  It  will  readily  show  the  transfer  of  alkali 
and  acid.  The  best  method  for  performing  the  experiment  is,  to 
connect  two  wine-glasses  full  of  the  tincture  of  red  cabbie,  by» 
cotton  or  bibulous  paper,  and  to  add  to  the  tincture  sufficient 
alkali  and  acid  to  neutralize  each  other :  on  making  the  commu** 
oicatioa  with  fhe  two  poles  pf  the  battery,  the  fluid  in  the  nega«- 
tive  cup  will  become  by  the  attraction  of  the  alkali  of  a  beautiful 
green  colour,  and  at  the  same  time  the  fluid, in  the  positive  cup 
assumes  a  fine  red  colour :  by  changing  the  cups  when  the  effect 
is  produced,  the  green  colour  in  the  one  will  gradually  vanbh, 
and  appear  in  the  of^site  vessel  -,  and  the  red  colour  will  take 
the  place  of  the  green.  This  alternate  ti:ansfer  may  be  repeated 
several  times  with  the  same  charge,  and  may  be  produced  by  a 
trou|^  of  only  thixty  double  plates  of  two  inches  square. 

Observaiums.^^Mr.  Singer,  we  think,  feels  unnecessary  regr^, 
aaMr.  Davy's  experiments  alluded  to  have  been  successfully  ie« 
peated  by  the  best  chemists  of  our  own,  and  of  foreign  countries. 
His  directions,  perhaps,  may  be  of  service  to  those  who  are  un*  , 
acqpiainted  with  the  Baikerian  Lecture  of  Mr.  Davy. 


On  eaepeeipraiM  Maiier.    jBy  Gborge  Peaasok,  M.D.  F.  A.  S. 
'^Phil.  Joum.  No.  108. 

Dr.  Pearson  distinguishes  seven  varieties  of  expectorated 
matter:-^ 

1.  The  jelly-like  semi-transparent  kind,  of  a  blueisb  hue^  so* 
creted  in  a  healthy  state. 

3.  The  thin  mucijage-like  tran^iarent  matter  so  copiously  ex- 
pectorated in  bronchial  catarrhs. 

3.  The  thicks  opsikt,  straw-colonred,  or  white  and  very  tae» 
nadons  matter,  coughed  up  in  a  great  variety  of  bronchial  and 
pulmonary  affections,  especially  in  that  of  tubercles. 

4.  Puriform  matter  secreted  without  any  breach  of  continiHty^ 
or  breach  of  surftce  of  the  bronchial  membrane ;  very  commonly 
•ccunrii^  \n  pulmonary  consumptions. 
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V0;.  Tiie  lastter  which  conmsts  of  opake;  viscid  masses;  toge-* 
ther  with  transparent  fluid.     •  " 
-  6^  Pttsfpotn^be'V^miciifeof  taberdes. 

7."  Pus  from  voiTj'c*  by  simple  indamtnatioh  of  the  langs^  And 
without  tubercles^ 

Of  these  varieties  Dr.  Pearson  has  confined  himself  in  this 
paper  to  the  first  five,  which  he  finds  do  not  in  any  respect  difter 
from  each  other,  but  in  the  proportions  of  their  ingredients. 

Expectorated  naatter  consists  of  albuminous  animal  substance;^' 
to  which  Dr.  P.  has  applied  the  name  oxide/  from  its  neutralizing* 
power  J  and  water  Impregnafted  with  several  sahtie  and  earthy  bo- 
dies. The  proportion  of  animal  oxide  is  various ;  generally  be* 
tween  five  and  six  per  cent,  of  the  expectorated  matter. 

The  substances  impregnating  the  water  are^ — muriat  of  soda, 
varying  generally  from  1|  to  2§  per  1000  of  expectorated  matter  3 
potash,  from  f  to  | ;  phosphate  of  lime  about  \  \  ammonia  pro- 
bably united  to  the  phosphoric  acid  $  phosphate,  perhaps  of  mag- 
nesia ;  carbonate  of  lime  ;  a  sulphate ;  vitrifia^e  ftiatter,  or  per- 
haps silica  5  and  oxide  of  iron  : — the  last  six  substancei  scarcely 
amounting  to  1  part  in  1000. 

l^e  quantity  of  saline  impregnation  in  die  expectorated  xnMcf 
it  proportionable  to  the  fluidity  3  the  thicker  it  Is,  the  more  animal 
«(xide  it  contains. 

According  to  Dr.  Pearson's  experiments,  all  Ihe  hnman  fiuids 
contain  potash  neutralized  by  an  oxide  of  animal  naatter.  He 
thinks  it  most  probable  that  the  circulating  and  secreting  fluids 
are  impr^nated  with  potash  neutralized  by  an  animal  oxide  or 
acid;  as  his  experiments  give  reason  to  believe  3  and  not  with  sod^ 
aocording  to  the  generally  received  opinion. 

Expectorated  matter  belongs  to  the  class  of  coagulable,  and 
not  of  gelatinizable  fluids }  and  it  differs  frop  serum  of  blood  iu 
forming  a  thicker  fluid  with  a  larger  proportion  of  water. 

Dr.  Pearson  observed  in  the  opake  ropy  kind  of  expectorated 
matter,  as  well  as  in  the  purifonn,  minute  globular  particles,  si- 
milar to  those  in  blood  and  pus,  which  were  indestructible^  ex- 
cept by  such  agents  as  destroy  charcoal.  Dr.  P.  ventures  the 
question,  whether  these  particles  do  not  chiefly  consist  of  orga- 
nized carbonaceous  matter. 


-  Vhservaikn^. — ^Tbe  feet  of  most  importance  estattisbed  by  Dr. 
Pearson's  experiments  isi,  the  existencb  of  potash  in  animad 
fluids.  His  labours  no  doubt  will  be  of  much  service  to  physi- 
cians, and' the  cultivatofs  of  animal  chemistry;  for  theyamrd 
the  means  of  distinguishing  between  pus'  ana  mucu8>  accu^^ttf 
tests  of  which  have  been  long  wanted. 
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i  .         *      '^PhiL  Trans.  Part  II.  1%0». 

This  mineral  wa«  founS  in  JIuel-Uriity,  a  copper-tnine  in  tfa» 
[  parish  of  Gwennap,  Cornwall.     It  is  crystallized  5  its  moBt  |)6r* 

'  fiBct  crystallization  is  a  hexaedral  prism,  sma^l^  or  very  «malL 

Some  of  the  crystals  are  hollow.    The  gangoe  is  white  qawtt^J 
!  The  colour  of  the  crystals  consists,  of  a  rariety  of  tints :  <tf  y^ 

i  low  5  wine-yellow>  passing  into  a  delicate  Is^icikla  colotir ';  and 

I  honey-yellow,  mingled  with  brown  of  different  intensities.  Somd- 

I  o£,  the  crystals  are  transparent ;  others  only  partially^  or  seti^'^ 

I  transparent.    The  external  lustre  in  some  specimens  is  vitreous  | 

I  ia  some  resinous  $  and  others  are  partially  covered  il^ith  fine  fiia* 

'  ments  of  a  silky  lustre.    The  angukr  fragments  of  the  mifie^tf' 

I  are  sufficiently  bard  to  scratch  glas.    The  specific  gravify  4y£  ih& 

j  purest  crystal  was  6.41.  ' 

I  .  Mr.  Gregoc  could  only  partially  decompose  this  arseniat  bj^ 

{  boiling  it  to  dryness  in  a  solution  of  four  times  its  weight  df  sab^- 

cftfbonate  of  potash,  and  by  igniting  the  dry  mass  for  «  short  1lm^> 
'  He  found  that  ift  was  precipi^ted  unaltered  from  its  solution  id* 

I  nitric  acid  by  carbonate  of  ammocHa. 

In  asoertaining  the  quantity  of  muriatic  add  that  this  minetal 
I  contains,  he  detected  two  sources  of  error :  one,  that  the  muriatie' 

i  acid  was  apt  to  be  expelled  in  vapour  by  the  action  of  nitric  acid<^ 

I  '  another,  that  a  simultaneous  precipitation  of  ars0nidt  of  ledd  takei* 

I  place  with  muriat  of  silver.  *-    - 

I  '  In  his  comparative  experiment  he  observed  that  atftetlid  acid 

forms  a  triple  salt  with  ammonia  and  magnesia. 
I  Mr.  Gregor  has  found,  that  the  component  parts,  and,  in  most 

I    '         cases,  the  proportions,  ^e  the  same  in  ail  the  ipecimens  he  hai* 

examined.      According  to  his  experiments,   100  of  tiiis  ore  'C6(i^ 
I  tains  69.76  of  oxide  of  lead  5  2)6.40  of  arsenic  ;K:id  ;  and  1.58  of 

I  muriatic  acid.    One  specimen  in  a  more  compact  state  only  dif^' 

I  fered  from  this :  it  consisted  of  7 1.46  of  oxide  of  lead  *,  33.88  of 

I  arsenic  acid  ;  and  1.63  of  muriatic  afcid. 

I  ''   "   '* 

Observations. -^Mt.  Gregor  has  conducted  the  analysis  of  this 

new  mineral  with  that  ingenuity  &nd  attention  to  accuracy  which 
1  always  characterizes  his  labours.    We  hope  that  th^  discoverer  dT 

I  titanium  will  continue  to  direct  the*  attention  of  £nglish  mine<* 

^  ralogists  to  his  native- county,  that  rich  storehouse  of  British  nuh^ 

I'  nerdsj  which  has  been  too  long  neglected. 

i 
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ClseivaiiDiu  tn  AUumen,  wid  serki  <itker  knmal  Ruids*,  wMk 
Remarks  on  their  Jnedysts  by  ekdrth^hfrnkal  Dec&mposUion. 
By  Mr.  WXL1.1AM  Brahm;  F.  B.  S.^Pbik  Trans.  Pari  IL 

\  1800. 

,  M&.  Braode's  experiments  were  first  directed  to  ascertain  hctvr 
tgx  macus  in  its  pure  state  was  capable  of  conversion  into  modifi* 
cations  of  gelatine  and  albumen. 

As  the  re-agents  employed  to  detect  mucus  were  found  to  act 
principally  on  the  saitMt  contains^  it  became  desirable  to  separata 
ibfiSQ  without  ajffiscting  the  mucus.  The  Voltaic  battery  was  con« 
<^ived  to  afford  the  best  means  of  attauiing  this  object. 

.  Three  small  glass  cups^  one  containing  equal  parts  of  saliva 
sind  water>  and  the  other  two  pure  water,  were  acted  on  by  a 
battery  of  120  four*incb  iplates.  After  about  ten  minutes,  a 
quantity  of  white  matter  was  deposited  on  the  cotton  at  the  negft* 
Uve  sur£ice,  but  no  such  effect  occurred  at  the  positive.  As  Mr* 
B.  could  not  readily  account  for  this  coagulation,  the  albumen  of 
ign  egg  was  electrified  with  a  view  to  elucidate  it :  an  inunediate  • 
and  rapid  coagulation  occurred  at  the  negative,  while  only  a  thin 
film  of  albumen  appeared  at  the  positive  wire.  Mr.  Davy  e&« 
\^  Iflained  the  fact  on  th.e.idea  that  tlw  fluidity  of  albumen  depends 

on  ther  presence  of  alkaline  matter,  and  its  separation  at  the  ne«  > 
l^ive  pple  is  the  cause  of  its  coagulation.    Dr.  Thomson  also, 
ip  his  '^  Chemistry,*'  offers  a  very  similar  explanation  :— subse- 
quent  experiments  seem  to  confirm  this  c^inion. 

.  Water  in  which  coagulated  white  of  egg  had  been  boiled,  was 
fotmd  to  be  a  very  diluted  alkaline  solution  of  albumisn.    The 
brown  viscid  fluid  which  separates  hi  minute  quantities  from  pieoet 
qf  coagulated  white  of  egg,  is  also  principally  an  alkaline  sohi«> 
tion  of  albumen.. 

.  The  white  of  €)gg  in  its  fluid  state  appears  to  be  composed  of 
albumen,  alkali,  and  water:  by  heat  the  alkali  separates  from  the 
albumen,  combines  with  the  water,  and  hence  occasions  coagula* 
tion.  These  facts  also  explain  the  coagulation  of  albumen  by  al» 
cohol  and  by  acids,  and  why  it  is  more  perfect  by  acids  than  by 
alcohcdi 

.  By  electrization  and  subsequent  evappration  albumen,  furnished 
aoda  pearly  pure,  and  muriate  of  soda.  Though  in  the  experi- 
ments, detailed  from  60  to  300  double  plates  had  been  used,  it 
was  found  that  twenty-four  three-inch  plates  effected  a  perfect 
coagulation,  even  in  albvLmeo  so  diluted  as  not  to  be  detected  by 
the  usual  tests. 

Saliva,  some  varieties  of  mucus,  bile,  milk,  the  liquor  of  the 
anjniQs,  and  pus,  were  examined  by  the  battery.  Saliva,  mucuf 
from  the  oyster,  trachea,  nose,  &c«  popioudy  coagolatcd  at  tha 


y. 
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negative  poIe>  even  in  cases  where  the  usual  tests  indicated  no 
ailKimen;  and  it  was  found  by  minute  experinientSj  that  the  alka* 
line  and  acid  matter  evolved  from  saliva,  mucus  of  the  trachea 
«od  IMKM»  were  soda  and  muriatic  acid|^  with  traces  of  lime  and 
phosphorie  9eid.  The  muqus  of  the  oyster  afibrded  only  sod$  and 
.morinti^  acidf  The  proporti9ffi  of  alkali,  appeared  to  predominate* 
though  in  the  original  fluids  no  traces  of  uncomhined  alkali  (^  ia 
white  of  egg)  are  to  be  detected.  These  results  lead  to  no  new 
views  relative  to  the  compo^tion  of  muons^  lis  it  a-xwmbiniation 
of  mtirkite  of  soda  and  albumen  f  or  of  soda  and  albumen^  frotti 
which  the  alkali  can  only  be  separated  by  tiie  battery  j  . 

BBe,  when  electrized^  itDmediately  ooagiikitad;  thealbnmeii 
Was  tinged  green,  froro^.the  colouring  mattet  sfi|)arated*  The  al^ 
iHlmen  bbuined  from  bile»  varied  fromO^  to  8  per  cdat.f  and  it 
is  singular,  that,  whien  the  albumen  is  in  and!  qvantttyi  the  ro- 
atnoitt  matter  is  relatively  small.  It  afforded  «  qvantityofsodt 
and  muriatic  and  phosphoric  acids.  •         r  s 

When  tnilk  is  electrized,  albumen  after  some  tim^  separates,  tlie 
Yppearance  of  curd  and  whey  is  produced^  little  oftbe  curd  coUecH 
•t  the  positive  pole.  Soda,  with  traces  of  lime  and  muriatic  afl|l 
]>hosphdric  acids,  is  obtained,  and  the  seram  stsll  affioids  sugar  of 
milk. 

The!  liquor  of  the  amnios,  in  its  pure  and  fresh  «tate»  w'aa 
tKaminied  by  electricity;  it  afforded  albumen^  soda,. and  muriatic 
acid. 

Ptis,  irfien  dectrified,  coagulated  at  both  poles,  but  moreabcui-^ 
dantl^  at  the  negative }  a  slight  decree  of  puftreiactioa  occurred: 
the  othtfr  products  werd  not  noticedU 

Tbe^  decompaaition  of  liquid  albumen  by  Voltaic  etectrictly 
seems  to  be  regulated  by  the  powlH'  empk^ed.  With  a  pretty 
high  power,  the  coagulation  h  rapid  at  the  negative  pole»  and 
very  slow  at  the  poiitlve  $  fmt  with  a  vcTf  low  power  it  is  com* 
f>arattvely  r^pid  at  Ae  positive^  while  an  alkaline  so^ition  of  al«^ 
bumen  surrounds  the  negative.  Heoee  a  quick  abstraction  of 
alkali  seems  necessary  to  the  perfect  coagubtion  of  albumen. 

OhervttA)fts,'^'HUherto  the  Voltaic  apparatus  has  scarcely  been 
ajmlied  in  the  examination  of  animal  fluids  ^  but  since  Mr.  Davy'a 
eniigfatened  researches,  the  true  powers  of  this  important  iastru* 
ment  have  been  more  justly  appreciated,  and  we  may  now  cott« 
fidently  hope  tteu  this  part  of  the  science  wiU  receive  conaiderable 
diacidation. 

The  cause  of  the  coagulation  of  slbomen  in  various  ekcain* 
iltances  was  never  so  clearly  explained,  as  by  these  experimenta 
of  i/b,  Brande }  and  he  has  also  confirmed  the  ingenious  conjee* 
tnmt  of  Mr.  C^vy  and  Dr.  Thomson  on  the  subjeQi;. 
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\^xperiinents  on  AmmiMia,  and  an  Actount  f>f  a  nevf  MHhd  iff 

*  analyzing  U,  hy  (^rklBsHon  viih  Oxygen  and  other  Gaies^    J^ 
•'  William  Henry;  Utf.  D.   F.  R.  S.-^PhiL  Trans.  Part  IL 

i  Many  experiments  -were  made,  by  Dr. '.  Henryv  wUb  a  yxem  tp 
'detect^ tkt  ptesenes  ctf  oxygea  in  aimnonia.  The  gas . yr9»  el^tri- 
fied^  from  an  idea  ihtk  oxygen  might  possibly  be ,  evolved  in  a  s^ 
^nvte  state,  biiU*  without  suceess.  It  was  conceived  that  water 
tniglit  probably  be  foimed  in  die  same  process.  To  asceit^in 
.whether  this  wfRs  the  cease,  very  pore  ammbniacal  gas^  which  had 
beeki  exposed  &«:  soib»  time  to  dry  potash,  and  which  did  not  de- 
i[^t  moistam^  by  ^.oold.of  0  Fahn  was  strongly  electrified*  lip 
the  first  trials  of  this  kind  there  appeared  to  be  water  formec},^  for 
'  the  gas  which  was  not  a£ected  by  a  freezing  mixture,  preT;ous 
tto  the  process,  now  gave  evident  signs  of  moisture.  But  on  r^ 
■gating  the  experiments  with  additional  precautions,  there  weif 
ifio  signs  of  moistme'  at  20°  Fahxu  and  scarcely  any^  b)r  a  cold  o|f 
OFahr.  or  a  few  degrees  below.  Hence  Dr/H.  suspects. th^t 
»the  oiot^ture  in  the  early  experiments  was  not  generatedj  but  de- 
if  ived  iirom  tbe^onercuiy.  W-    /? 

Ammonia  strongly  absorbs  and  retains* moisture.     Commpji 
•air  mny  be  drilbd  in  a  feW  minutes  by  pure  potash  or  MXffiiyitt  of 
:£me,-so  that  xto  icq  appears  when  the  vessel  is  expose^  t<^  2d* 
Fahr.     But  ammonia  requires  some  boura  exposure  to  -^pd  the 
*.«tst  <^f  i6'Fahr.  and  a  Single  transfer  of  ikc  #ied  gas.  thrc^^mer- 
<:ury  in  otdinary  use  coimniMiicates  nsoiatnre  to  it* ,      ;  ,  . 
:     In  the  decomposition  of  anunonia  by  eleotricity,  results  similar 
-to  those  stated  by  Beitbolkt  were.obtaioed  y  but  when  the  mer-^ 
-cury  wa&  prev]0ft:^]y  boiled  in  the  tube,  and  warm  when  the  gas 
'.«/a8  introduced,  1^  gds  was  obtained,  viz.. at  the  rate  of  180J6 
from  100.     Recent  ^etp^iments  bave  convinced  Dr.  H.  Qf  (he  ac- 
curacy of  the  proportions  assigned  by  Mr.  Davy,  viz.  7'4  hydro* 
i«en  to  26  nitrogen.    The  nearer  approximation  he  has  n^de  to 

♦  ^ese  numbers  is  73.7^  to  a6.25. 

**'   The  extreme  labour  .attending  the  decomposition  of  ammonliai 
*by  electricity,  induced  Dr.  H.  to  adopt  new  methods. 
V     Oxygen  gasailbrds  a  ready  ^nd^precise  means  of  analyzing  am- 
monia 5  when  mixed  in  proper  proportions  they  may  be  fired  by 
-i&  electric  spark  over  mercuJ^.    If  iporethap^  3  of  pure  oxygen 
<  to  I  of  ammonia,  or  3.  of  ammoi^ia  to  1.4  of  oxygen  be  used,  the 
/t»\;cture  does  not  detonate^i»€6mmon  air  does  net  inflame  with 
ammonia,  though,  by  loq^wntinued  dectrizatipo ^ with  air, ^am- 
montfl  is  at  last  decomposed;,  and  when  the  gases  are  previousfy 
dried,  the  production  of  water  is  apparent  by  either^  Hence,  sup- 
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p^Wl^  6xfgeii*  to  exist  in  atnmonia^  it  catitidtlys  obtained  in  a' 
fiepaHiie  flta«e  by  etec^icitj;  > 

T^  -analysis  of  ammoD'm  by  oxygien,  vatier  according  to  the* 

]lK>porliens  idif  the  gase^  employed*    If  the  Toloine  of  <»cygen .  b«, 

doable  that  of  the  ammonia  by  detonatioti,  only  mttt^en  and: 

tile  re^iktent  oxygen  remains  a  dense  clond  is  seim,  which  fofrtis 

at'Vrhite  cnitt  on  the  tube;  or  if  the  doud  is  not  ra6dily  visibie,  bjf^ 

sl|itating  the  mercnry  in  the  tube,  it  aj^pears.    This  is'|>i«bably' 

'  owing  to  some  ammonia  which  had  lod^d  In'  the  merctiry.  *  l^e* 

wliite  matter  resembles  nitrate  of  ammonia  j  but?when"the  excess^ 

I  of  oi^ygen  is  removed  by  sulphufet  of  lime;  \tsd  nttrOgeil  is  ob** 

I  tsiined/than  the  ammonia  should  have  furncshoid. '  Hencei  aiQ'<^' 

I  ritdHia  c^n  Scarcely  be  accurately  aniaiy%ed  when;  a'  consider^ibto- 

I  eirc^s  of  oxygen  is  used.  j:r    :-"  '  i-^ 

i  On* the  Contrary,  when  the  ammbnia  1*  In  ttrndb^  excess;  no» 

I  nUiyms  acid  appeari^  j  aiid  it  Is-  remarkat^e,  tti:il^>thoiigh( Jth«f  oxygenf 

I  be  not  sufficient  to  saturate  the  hydrogen,  yet  the  ammonkl  is'en*? 

i  .  tirifly  deoomposfed. '  '^y  adding  Ibtfte'^J^Wi,  ^oWmi(«i'«i&y  be 

I  ^galn  efltoed)  and  in  t»i^  way  all  the  hydrogen  tnayibe  edndensexl 

I  inio  water  while  the  nUrogen'  httly  >emaitis4    The  quamtty  if 

d^ygeii  consumed/ bei0g  kii&««n,  the  hydr^;en  idayvbe  easiHe 

!  e^tteiilated,  being  (whiMi  n<>i»ilroiis  add  is  formed)  *pretty  e^fKitly 

!  twice  the  Tdltime  of  Hie^xQ^gekinsea.         •      .  ^      J 

«'  In  <ind«x]^iiifen(^  >tl3f'tAeastn«s  oi  atnoionia  were  exploded 

I  with  33  of  oxygen  containing  one  of  nitfttgen'j  they  diminished 

to  37,'*tft!d-!f6'flfttliN^f'^&lii«Uti^^  occar^ed  with  water  and  ^1- 


i  phn#^  afWia^i  alH  the'amfiiibnfa  wns'tberefone  decomposed,  and 

I  alt;  the  oxygeil  had  combined  with  the  hydrogen.    To  these  57 

I  itieaiares,  40  ef«>xygen  were  added;  they  diminished  to  §0; 

Hence;  hy  eakntatton,  these  would  give  73.88^  hydrogen  to  26:1% 

nitrogen.  .  ' 

^  The'  ri^Mlts  from  mimeroaS' expli^inients  wiere  not  perfectly 
'  vhtfotta,  'bttt  it  can  scarcely  be  doubted  that  this  want  of  cbind) 
dence  was  owing  to  thcf  variable  state  of  dryness  of  the  ammoi^st*. 
In  an  experiment  which  Dr.  H.  coniiders  as  the  most  accurate, 
100  measures  of  ainmonia  gavo  73.S  hydrogen  and  26.5  nitrogen; 
The  quantity  of  oxygen  used  was  to  Uiat  of  the  ammonia  as  §7.S 
to  lOO ;  and  theise  propoftioni  appear  to  b^  the  best  for  piutuat 
tataration. 

By  means  of  an  apparatus  on  a  plan  described  in>  Phil.  Trans; 

for  180S,  ammonia  expelled  from  the  orifice  of  a  small  steel  burner 

maybe  kindfed  by  electricity  in  oxygen  gjw.    It  is  slowly  con- 

auraed  with  a  pale  yeliow  ilame.    The  combastk>n  is  however 

I  too  fi!$eble  to  be  useful  in  the  analysis  of  ammonia^ 

Nitrous  oxide  may  be  used  vtrith  success  in  the  analysis  of  ani«. 
«netiia.  ^  Any  mixture  of  these  gases^  in  which  the  ammonia  is  iiot 
less  than  ^  of  the  whole,  may  be^  fired  by  electricity :  a  dense 
^tdcidapp^rsj  having  sometitties  an  orange  cblbur*    When  th^ 
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400  l>r^Htnry'4Bxtmrimms^^Ammomah^C9mht^im0^ 

mtrouso&tde  nmqh  eiiceeds  the  «iiinioiiifijj«s  lOQta  30^  thmi  it 
scarcely  any  diminution  after  detonation,  9fl<i  tbe  reniduam  otuiH 
•»Cs  of  a  Utile  ttml«aHnpoMd  cniide,  lome  ox3rgeii  and  ipocfc  aijtfo* 
g0o,  though  not  in  ils  foil  proportion.  Wim  the  n«tiioi»<Kiid9. 
i$  yet  increased^  more  oxygen  U  found  Ui  the  retidtiuip. 

On  the  contrary,  when  Uie  ammooia  is  redundanti  Q9wkiQt/6m 
does,  not  occur  unless  the  nitrous  oxide  forms  |  of  the  mixture  ». 
there  is  a  slight  diminution  by  firing,  but  no  cloudiness.  In  am 
experiment,  41  measures  of  ammonia  and  40  of  nitiaous  oxides 
(s  38  pure)  were  reduced  by  detonation  to  JS,  whiph  cpn* 
aisted  of  l6  hydrogen  and  59  nitrogen.  These,  by  calculatioiH 
would  «ve  the. proportions  of  hydrflgea  and  nitrogen  as  7d.4,to^ 
34.6.  From  the  same  facts  it  may  be  deduced  that  IW  meaaura^ 
of  ammonia  require  for  saturation  130  of  nitrous  oxide  k  ^7'^  of 
oxygen.  Tte.coincidttiee  then  bet«^een  the  ayna^is  of ammom 
hy  nitrous  otide  and  by  oxygao,  confinna  the  aocumcy  of  botbi 
inethoda. 

Nitveui  gas  detonates  with  amnsoota.  The  proportiom  ne- 
teasary  for  motoal  aaluratioti  ore  about  130  of  nitrous  gas  la  1€0 
efamoMnia.  An  e^tioesa  of  the  former  gives  inaccumte  maolls.k 
m  not  only  the  hydrogen  of  the  ammiHiia,  but  aho  some  ef  t|» 
nitrogen  is  ooodeosed,  aad  the  mhMm  aAsr  detenatioo  aMunee 
its  umal  cloudy  appearance.  .  In  the  fMritt  whk  mtiOQf  fm  how- 
ever, some  sl^ht  dAficmmees  h«v».  ooecned^  wifmk  D^  H«  hie 
Dot  yet  been  a&e  to  reooticiie.    • 

Dr.  Henry  briedy  states  the  ^Molta  of  some  experimems  medb 
fai  conjunction  with  Mr.  Dalton  on  the  eftet  ef  eWriei^  en  the 
aeriform  compounds  of  caTboft  and  hydrogen,  ftuhaequent  re* 
flection,  and  the  cancUd  and  judicious  remarks  of  others,  have  led 
Pr.  H.  to  doubt  the  ssocumcj  of  soaae  oondtisioiia  dnMrn  froeti 
former  inquiries.  (Phil.  Trans,  vol.  77 J) 

It  appears  from  these  experiments,  that  the  bydro^cefbeietted 
gases  am  decomposed  by  long  eketrisatioB,  the  carbon  is  pmeqpi* 
tated,  and  the  hydrogen  evolved  in  an  expanded  slate.  Caibonte 
acid-  is  also  converted  by  the  same  process  into  carbonte  cqdde* 
and  oxygen;  and  when  the  onedteied  carbooie  acid  is  removed, 
those  gases  inflame  by  the  eleclric  spark,  and  egsiin  reproduce  eiu> 
booic  acid.  Carbonic  oxide  must  retain  its  carbon  with  e  very 
strong  affinity,  as  1 100  discharges  from  a  i<eyden  jar  an  ^  of  e 
cubic  inch  of  thb  gas>  produced  no  change. 

■I  II I  r      I  I    m 

Odsffvaiionsj'^TUe  most  accurate  of  Dr.  Henry's  experiments 
prove  what  Mr.  Davy  ba^  before  stated  in  his  Bakerian  le«:tuiet 
that  in  tbe  analysts  of  ammonia  by  electrieity  there  is  muformly  e 
defidency  in  the  products  obtained.  Dr.  Henry  does  oot  enter 
into  the  inquiry  whether  the  presence  of  oxygen  may  not  ocoisiet 
this  loss.  ..►.•;  .; 

The  most  satisfivrfory  evidence  relative  to  the  existenee  of  fM^ 
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Dr,  flP^UftOiHr  Ml  Ikr  AaiTtly  <f  Cobtmlmm  €Md  Taniobm.  49t^ 

g^D  in  afntnonia  seetnft  to  arise  irom  tbe.ckcumstttnces  attending 
its  niet&lHzatioB.  If  tibere  be  smj troth  in  the  antiphlc^isttc  tbeoiy, 
aAmonia  must  be  an  oxide.  At  fnresent^  however,  as  the  great 
problem  ooficeming  the  natare^  dF  hj^drogen  and  nitrogen  is  yet 
unsolved,  it  woold  be  premature  to  form  any  conclusions  on  the 
atiinect.'* 

Hitherto  no  attempts^  seem  to  have  been  made  to  analyse  am- 
monia by  any  other  gases,  though  this  alkali  has  engaged  so  much 
of  the  attention  of  philosophical  inquirers.  Dr.  Henry  has,  with 
&is  usual  ability,  applied  oxygen,  nitrous  oxide,  and  nitrous  gaa 
fiff  tbtiB  purpose  f  and  the  near  coincidenee  of  the  r^ults,  and  thisir 
agreement  with  Mr.  Disvy's  experknente,  seem  to  prote  the  ae^* 
curacy  of  the  methods. 


On  the  Identity  of  Columlium  and  Tantabitn.    By  Wbt.  Hyd» 
WoLtASTOK,  M.  D.  Sec.  R.  S.— PAiA  Trans.  Part  //.  iSQp. 

SooK  after  the  discovery  of  colambium  in  1801  by  Mr.  HatcheU, 
laotalum  was  discovered  by  M.  Ekeberg.  Jt  has  been  doubted 
whc^htf  these  are  distinct  metals.  With  a  view  to  ascertain  thie 
|K>uU  Dr.  W/s  experimenu  were  instituted. 
.  It  is.  very  d^ficult  ^  disaern  any  characteristic  difference  be*. 
tween  i^oUimbite  $ud  Imtaiite*  Their  external  characters  are 
exactly  alike :  columbite  is  rather  «iore  easily  broken,  and  its  frac* 
turaii  less  unifoma.  By  ani^sis  also,  they  yield  the  same  8ub«^ 
stances,  vis.  a  white  oxide  with  Iron  and  manganese.  The  white 
oxide  from  ^both  it  nearly  iniwlnble  in  the  three  common  mineral 
acids.  lu  prioper  aolvient^  at  Mr.  Halchetl  and  M.  Ekeberg  have 
observed,  is  potash.  U  Is  also  eatbely  disaolved  by  oxaliq,  tar* 
taric,  aiid  citrjiq  acids. 

The  characteristic  picipttaiit  of  oeliimbinm  is  the  infusion  of 
gaUs  I  b«t  in.thi^  useof  this  test,  an  excess  of  poUsh,  or  oxalic  .or 
tartaric  acid  should  be  avoided^  as  it  will  reeder  the  results  inac^ 
curate* 

The  perfect  agreement  of  these  oxides^  in  their  chemical  pro» 
penti^,  seems  clearly  tp  establish  their  identity.  There  is,  how« 
.ewer«  a  remarkable  difference  in  the  specific  gravity  of  the  mine- 
ral* .from  which  they  are  procured.  That  of  columbite,  acccMrding 
to  Mr.  Hatchett«  is^.gldi  and  that  of  taptalite^  as  stated  by  M. 
Ekeberg,  is  7,953.  Dr.  W.  found  the  specific  gravity  of  tantalite, 
in  faicseperete  fragments,  JS,  JJSSr^  7.^8,  and  y.ia,  and  that 
of  columbite  5.87' — Columbite  contains  ^  of  oxide  ^  but  it  is  evi- 
)9ent  that  no  variation  of  mere  proportion  can  account  for  an  In*  . 
crease  of -mere  specific  gravity  frosn^Jfld  to  7.953.  This  cir« 
comatance  may  arise  from  a  different  state  of  oxidation;  alsoy*  b 
fmt^  from  cavities  in  jAecolumbtte^  and  from  ita  agt^regatioiu 


Digitized  by  VjOOQIC 


4te.    -    M.  Planche  on  the  L^imofike  ^ieMimt  Aipi.      '      " 

OherwUioHs, '-^The  experiments  of  this  abk  cheuitst  aeem  luUjr  • 
to  establi^i  the  identity  of  columbium  and  tautalqtn. 

Probably*  when  some  of  the  other  new  metals  shall  have  been 
submitted  to  a  rigorous  examifiatiQn,  they  wiU  meet  a  simibir  £rte«  ■ 


Process  for  making  sublimed  Munate  of  Qaicksilver  fMercuriut^ 
dulds  or  Catofneljf  with  a  Jklelkod  of  purifying  the  common  Sort 
ofiL     By  M.  pLANCHp. — Ann,  de  Chif(i.  May  |808. 

A  MUCH  surer  and  more  simple  method  of  preparing  calomel  than 
the  common,  is  to  sublime  sulphate  of  quicksilver  ad  minimutpr  = 
with  dried  muriate  of  soda. 

To  prepare  the  first,  three  parts  of  sulphuric  acid  at  66°  Beaume 
are  boiled  upon  two  of  quicksilver  In  a  retort.  After  the  operation/ 
the  retort  is  either  broken^  or  the  saline  mass  is  separated  by  meana, 
of  a  bent  rod,  which  is  easily  performed. 

The  acid  sulphate  thus  obtained,  is  very  friable  and  very  white ; 
hut  it  is  changed  to  a  yellow  colour,  by  the-smallest  quantity  of 
cold  water.  In  order  to  form  from  it  the  sulphate  of  qufcksilver' 
jTtf  minimum,  18  parts  of  it  are  ground  "with  11  of  quicksTlver," 
adding  by  litde  and  little  6  parts  of  cold  water.  At  ifirst  the  masai 
becomes  yellow,  heat  is  evolved,  and  theffHhe  masf<  changes  to  a 
lieep  gray  5  th^  trituration  is  continued  until  *thfe  mlxt'ure  fecomes* 
of  a  dirty  white,  and  the  quicksilver  entirely  drsaj^ars.  It  fr 
then  dried  at  the  temperature  of  30  to  315**  R6aum.  or  100  ta' 
110*>  Fahr.  ' 

This  su^phate  is  soluble  m  distilled  water,  and  the  sokition 
titers  neither  tincture  of  litmus,  nor  syrup  of  violets,  but  tt  it 
precipitated  black  by  lime- water,  and  g^ay*by  ammonm. 

An  equal  weight  of  this  sulphate  and  dried  conimon  salt  being 
tublifned,  yields  calomel  as  vi^htte  as  tlw  eommon  tort^  and  purer 
than  that  which  comes  from  the  Swiss  manufactories  j  41fo.  of  tho 
tnixture  usually  yields  about  30  ounces  of  cabntel. 

In  case  of  impurity,  or  of  the  heat  not  being  well  managed,' 
ealaroel  is  to  be  polverized  extremely  fine,  pui  into  a  fiat- 
bottomed  matrass,  and  covered  with  a  stratum^  2  lines  (l-6tU 
inch)  thick  of  fine  sand,  which  has  been  previously  washed  with 
water,  acidulated  by  muriatic  acid.  The  calomel  is  tl\us  to  bof 
re-aublimcd,'  when  it  will  be  rendered  very  pure. 


On  ^am€  of  the  principal  Sulslances  found  in  a  Coflection  of  ih^ 
.    l,ava  of  the  Ficentine  Alps*     By  M^T^QimRLiMM,.-^ Journal 

,:des  MineSf  No.  128.  .      , 

Ma.  Beard  supposed  that  the  blue  suhstaiiceL  jbiuxl  in  theM 
lavas  was  a  blue  laminar  chabasie  >  .but  it  jrieldi^  by  mecha^icH 
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^  JUn  .^choh  (m  dead  Limtt  *     #Sil 

^((^ylijiQP^  straight  rhomboidal  prtsois^. whose  angles  dre  respeo- 
lively  lOS^  and  75^,  wJiicb  is  similar  to  that  of  sulphated  strontian. 
It  has  also  the  same  diiference  between  the  natural  polish  of  ths 
bases  and  of  the  sides  of  tlie  prism;  and  the  same  diagonal  joints 
"^were  distinctly  recognised.  This  determination  was  confirmed 
by  its  being  found ' by  M.Berthier  to  contain  strontian  and  sul* 

'fh'uric  acid. - 

^.,  fTbe  sarcoliti^. pC  Thomson,  wkich  is  ^Isp  f^und  in  these  lavas, 

IS  pohsidered.  by  itauy  as  a  fiesh-colour  variety  of  analcime^  but 

^  Vauq^elin  Is,  ox  opinion  that  it  is  a  particular  specieg,  and  that  it 

^  should^  l^  pl^ed  by  the,  side  of  analcime  ^among  alkaliferous  &ton€Ui 

'(seep,  ilp'ofth^  present  vol.)  J  the  difference,  howeveir,  that  if 

found  in  their  constituent  parts.  Is  not  greater  than  those  of  the 

^Various  sorts  of  topaz,  and  ho  more'  stress  can  be  laid  on  the  slight 

variations  between  the  properties  of  the  two  minerals.    In  reality, 

dif-sei^Hnl  SMMiils  dMbr  ia-the  ptopoettonof  their  comtment 

parts,  but  agree  in  their  physical  properties,  they  ought  to  be 

.oleciDed  as  a  stogie  species  j  aod  on  th&other  hand,  if  mfnerds 

agree,  like  carbonate  of  lime  and  arragonite,  in  the  proportional 

quaj;)tity  of  theif  i|igre.dient8,  but  differ  essentially  in  physical  pro-  . 

'pertl^s,  they  ought  to  be  considered  as  separate  species.  .  Upon 

*  this  account,  chabasie,  which  has  been  found  by  Vauquelin,  jii'ho 
only,  has  as  yet.analyzed.it,  to  contain  43.33  per  cent,  of  silica, 

'22,65  of  alumioe,  3.34  of  lime,  9^34  of  soda  mixe4  with  potash^ 
''21  of  water,  and  some  traces  of  iron  and  manganese,  and  which 
'of  course  contains  the  same  ingredients  as  analcime  and  sarcolite, 
'  biit  In  different  j^rdportions,  ought,  from  the  differences  observed 

*  in  its  crystalline  forms,  to  be  considered  as  a  separate  species,  but 
•placed  near  the  other.  ^  .  . 
'     Tliis  lava  also  contains  mesotype  in   several  forms;  .apple* 

'  green  carbonate  of  lime  in  rhomboids  nearly  approaching  to  a 
'cube,  and  which  nilght  be  mistaken  for  chabasie;  large-grained 
carbpilate  of  lime  imbedded  in  the  volcanic,  tophus,  and.  contain- 
'  Itig  tharine  shells,  or  their  impressions,  which  are  sometimes  lined 
'  with  analcime  and  sulphate  of  strpntian  i  a  green  earth  filling  . 

*  the  cavities  of  amygdaloid ;  carbonized  fossil  wood ;  and  a  red 
stilbite  that  Appears  similar  to  the  fassoite  of  Dolomieu. 

-r  .'  '        ^ '        ,  ■   .=» 

^  On  dead  lime.  Bf  Mr.  Bvcnouz.^^tcmm'i  des  Mines,  No,  I2g, 

lis  c^r^it)  circumstances  carbonate  of  lini^  is  changed  by  burn- 
'  iiig'  into  a  lime  which  does  not  heat  with  water^  nor  slal^e,  and 
which  is  called  dead  linie. 

There  are  four  cases  in  which^  dead.limjp  may  be  formed: 
'1.  When  the  limestone  cbntains  much  almnine,  and  it  has  b6ea 
''heated;  to'  as  to  harden  the  mass.    2.  When  the  limestone  con- 
tains silica,  and  it  has  been  strongly  heated  after  the  expulsion  of 
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40V  On  ariifidat  Stttphurei  of  XSne. 

the  cdrboDic  acid.  Z,  When  the  limestone  is  so  stiongfy  Beftted  M  fo 
be  in  some  measure  melted^  in  which  case  the  carbonic  acid  is  fre- 
quentlj^  not  entirely  separated  from  the  Central  ports  of  the  Intgt 
lonips,  and  they  of  coarse  eAervesce  with  adds.  4.  When  the  lime- 
atone  is  strongly  heated  after  the  total  separation  of  the  carbonic 
-Bad,  so,  that  the  lime  neither  splits  when  water  is  added  to  it^ 
nor  does  it  efiervesce  with  acids.  .  ' 

Dead  lime  has  been  formed  from  chalk  or  oyster-shells^  but 
thedrennvstances  from  which  it  originatedharenot  beendiacotefecL 
It  grows  very  hot  with  dilute  muriatic  acid>  whhout  emitting  any 
carbonic  acid  gas.  It  remained  24  hours  in  water  witfiOQt  dakin'j^, 
but  formed  Hme^'Water.  When  calcined  oyster^aheOi  were  put 
into  a  boiling  ley  of  soda,  they  were  complie^ely  dbcompoaed  and 
formed  a  very  fine  cream. 

aBBBsmsessB^HesaBeBaSBaaeasssBHBaecsBaaiKa^^ 

On  ar^fiaal  SulphnrH  rf  Zimt.    B^  A.  G^^^'Jmttrn.  dmMmei, 

No.  lag. 

FiVB  grammes  of  sabHrned  zinc  and  as  much  flowers  ofaul* 
phur  were  mixed  together^  and  heated  in  a  crucible  $  the  metai 
was  left  alone,  and  no  combination  had  taken  place. 

A  similar  mixture  of  zinc  and  sulphur  was  put  into  a  Imed  cm- 
elble  coveried  with  powdered  charcoal,  and  heat^«  When  ignitedj 
an  explosion  took  place,  nmch  zinc  was  burned,  and  a  white  au6* 
stance  was  left,  slightly  agglutinated  together,  which  dissolved  in 
nitric  acid  with  efibrvescence,  and  the  separation  of  much  sulpliur* 

A  similar  mixture  was  put  into  a  crucible  lined  with  sulphur, 
and  covered  with  sulphur.  On  heating  it,  a  violent  explosion  toc^ 
placed;  but  3  gr.  of  yellowish  white  sulphuret  of  zinc  was  left» 
which  yielded  sulphuretted  hydrogen  by  the  action  of  muriatic 
tcid.    This  experiment  was  repeated  with  the  same  result. 

A  double  quantity  of  the  materials  was  heated  in  a  glass  retort. 
The  sulphur  melted,  a  part  of  it  sublimed,  and  the  itinc  began  fo 
cpllect  at  the  bottom  of  the  retort ;  a  slight  explosion  with  red 
light  took  place,  and  then  another  which  burst  the  retort. 

A  similar  explosion  takes  place  when  copper  is  combined  wifh 
sulphur,  and  Descostils  has  also  observed  the  tasam  ia  alkjiag  auic 
with  platina. 

The  sulpfaufel  obttioed  dees  not  ceiitate  wf  subhate^  wad  ^ 

rars  to  contam  30  per  cent,  of  sulphur,  and  6g  of  tine ;  ao  that 
does  not  seem  fo  differ  much  from  native  sulphumt  of  sine,  but 
dtfiers  ^teatlffifomihe  artifichdsulphuret^  a$  stated  by  Ptoost. 

0bservatum.'^Jh9  paper  on  blende^  written  by  IVdf.  IVouat, 
«nd  to  which  this  paper  refera,  b  abstracted  in  p.  255  of  llie  pit^ 
sent  volume. 
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On  tki  Muriates  af  Barytes  and  Silver.    By  M,  Bebtbibr.-^ 
•*  Joum,  des  Mines,  No.  130. 

Iw  a  former  memoir  on  the  sulphates  of  barytes,  &c.  (p.  252), 

:\t  was  taken  for  granted,  that  muriate  of  silver  contained  20  per 

'oeot.  of  muriatic  acid,  and  the  composition  of  muriate  of  barjtes 

was  deduced  from  this  statement  ^   new  experiments  have  shown 

this  to  be  erroneous*    - 

10  g;  of  barytes  newly  prepared  from  the  calcined  nitrate  dis* 
.iblved  ki  water,  lefl  0,4  of  carbonate  ^  the  solution  was  saturated 
with  muriatic  acid,  and,  evaporated  to  dryness,  it  left  12.75  of 
calcined  muriate  >  so  that  this  salt  is  composed  of  753  per  cent,  of 
.barytes,  and  M.f  of  ipnriatic  acid.  10  gr.  of*orystaUizad  muriate 
of  barytes  lost  1.5  by  calcination,  to  that  the  crystals  contained  64 
per  cent,  of  barytes,-  21  of  muriatic  acid,  and  15  of  water. 

5  gr.  of  calcined  artificial  mttriate  of  barytes,  containing  1.235 
of  acid,  being  precipitated  by  nitrate  of  silver,  threw  down  6.75  of - 
xnunate  d  silver  j  so  that  this  muriate  contains  18.3  per  cent,  of 
-znuriatic  acid  j  dnd  as  it  contains  75  of  silver,  there  remains  of 
, course  6.7  of  oxygen.  This  nearly  agrees  with  the  statement  of 
Proust,  Journ.  de  Phys.  xlix.  221. 

8.5  gTi  of  calcined  muriate  of  barytes  precipitate!]  by  sulphate 
•of  soda  yielded  Q.dS  of  sulphate  of  barytes  :  hence  this  salt  con- 
tains 34.5  per  cent,  of  acid,  which  differs  very  little  from  the  for"* 
mer  statement* 


Ohservaiwts.^-The  proportions  of  the  ingredients  in  baryfic 

x.4»lts,  as  here  stated,  do  not  exactly  agree  with  those  given  by  Mr* 

Aikln,  an  abstract  of  whose  paper  may  be  found  in  p.  229  of  this 

•volume.    This  shows  that  further  experiments  must  be  made  in 

order  to  explain  the  cause  of  these  differences. 


On  vegetable   Astringents.      By   J.    Bostock,    M.  D^^^PhiL 
Journ.  No.  108  andlOQ. 

Whilb  Dr.  B«  was  engaged  in  a  series  of  experiments  on  tan 
and  jelly  (Retrospect,  No.  20),  he  tried  the  effects  of  various 
re-agents  on  the  astringent  substances  he  employed. 

The  results  are  detailed,  and  differ  in  some  respects  from  those 
of  other  aWe  experimenters.  The  observations  and  experiments 
have  been  confined  to  the  galKnut,  catechu,  and  the  extract  of 
rhatany. 

,  The  greenish  fame  which  some  infusions  of  gallit  assume,  has 
been  attributed  by  M.  Deyeux  to  a  green  colouring  matter^  «oii 

170.  21.-— TOL*  V.  80 
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466  Br.  Boslock  on  vegetable  AstnngenU, 

by  Mr.  Davy,  to  gallate  of  lime  :  this  last  opinion  is  objectionablei 
for,  by  adding  lime-water  in  small  quaiitities  to  a  recent  infusion^ 
so  as  not  to  precipitate  the  tan,  this  colour  is  not  produced ;  the 
lime,  hbwever,  must  engage  the  acid,  and  thus  form  g^dlate  of 
lime.  Dr.  B.  could  not  detett  lime  in  an  infusion  of  galls'; 
though  it  may  exist  in  the  gall-nut>  it  is  not  taken  up  by  water. 

The  mould,  which  after  some  time  ^ptpears  in  infusions  of  gall^, 
has  been  ascribed  by  Oeyeux,  Tromsdorfiv  and  otbors,  to  mo- 
cas.  If  mucus  exists  io  the  infusion,  it  is  not  the  imttiediate 
cause  of  mould.  Dr.  B.  tcoiKreivesy  that  the  operation  of  mdulding 
is  connected  with  that  part  of  the  galls  precipitated  by  muriate  of 
tin,  and  perhaps  slightly  with  tan.  Probably  by  this  process,  and 
"  by  peculiar  treatment,  an  infusion  might  be  deprived  of  all  ito 
tan,  at:id  what  has  been  called  its  extract. 

In  the  use  of  inurtate  of  tin  as  a  re-agent>  it  is  proper  to  notice, 
that  there  are  ttve  varieties  of  this  salt^  di^  may  be  dbtipguiBhed 
hy  the  names  of  muriate  and  ozymurUite }  and  when  propeH)^ 
formed,  the  motiate  (HXanoos  predpfitatea  in  oxymurtate  <^mer- 
tury,  nitromuriate  of  gold>  and  iiil»ro<-mittriate  of  platina :  the 
oxymurlate  has  no  eftect  on  these  salts. 

Itie  effects  of  these  salta  of  tin  in  astringent  infosioos  are  by 
no  Ineans  identical,  though  this  circumstan<te  ha^  not  been  no- 
ticed *.  In  an  infusion  of  one  part  of  galls  to  eight  of  water, 
tnacerated  for  24  hours,  and  then  mixed  with  50  times  its  weight 
^f  water,  oxymunate  of  tin  gave  a  slight  precipitate ;  but  ttiere 
was  no  effect  wheii  the  water  was  100  times  the  weight  of  the 
ii^sk>n.  Care  must  be  taken  that  this  salt  be  kiot  yery  much  di^ 
luted,  as  in  this  case  it  becomes  insoluble. 

The  nitro- muriate  of  tin  appears  to  be  nearly  as  delicate  a  test 
OS  the  oxyniuriaie  j  jaind  both  of  them  are  much  superior  to  the 
muriate. 

Dr.  B.  minutely  observed  the  effects  produced  by  subjecting 
/quantities  of  galls  to  twelve  successive  iijfusions,  at  the  boiling 
temperature,  and  also  at  the  temperature  of  the  atmosphere.  The 
cold  infusions  were  generally  of  a  deeper  brown  colour,  they  acted 
en  the  re-agents  longer,  and  began  to  mobld  sooner  than  the  watta 
infusions.  In  the  early  infusions  the  ^precipitates  were  very  cq- 
•pious,  but  their  quantity  gradually  diminished.  Hie  oxymuriate 
of  tin  first  ceased  to  produce  any  efiect,  soon  after  jelly)  but  oxy- 
aulp^te  of  irott  indicated  gallic  acid  aftoi: »  Aamb<er  of  additional 
.infusions. 

Gallic  acid  appears  to  be  more  readily  soluble  than  tan>  though 
k  is  generally  stated  as  being  less  soluble^  and  oo  this  notion^  Mr. 
JBiggin  founded  his  process  for  ascertaining  the  relative  quantity  pf 
ff^xk  mA  gi^ic  apid  in  the  subsianipQs  vised  in  makijag  lathee,   Te9 

*  Davy,  Proust,  and  otheks  call  the  salt  tbey  uned  ttmuriate  of  tin  $  bttt  from 
li^c^ecu  itsfeois^oMvebeeaanoxyffiyfia^^  qr  a.mf]^t9rf  of  bpth. 
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.Und  CDLtnict.  thpugli  oontHiiy  to  received  opiniops^  appear  to  ^e 

.  Bwidci.ihQ  laltn  of  tki,  jelly>  aii4  oxyaol^te  of  iron,  after 
jre-ageqift  beve  hfitn  used  in  the  anatysis  of  galkr  The  priocipMil 
4iire  solj^hnric  add  moHatic  s«;id»j  fixediaUcaliQe  carbonates,  alu- 
fninous  sabs,  Iiiii&tWat^>  and  acet^tei^of  iead^  The  aqidaJt^ve 
been  prc^osed  sift  agetita,  to  separate  tan  from  th«  infusion ;  but 
4hej  are  infmqr  to  jelly,  which  oocasioind  a  connderabie  precipi- 
.  tate  after  th^y  have  ceased  to  act.  Sqlphufic  aoid,  a^  a  t^t^  is 
superior  to  mnriatlc  acid.  Nearly  the  same  remarks  M>plj  to 
earbonated  alkalies  and  lime-water.  A!um^oul»  aalts  have  been 
Med  to  detect  extract  $  but  whetfam*  they.  act,i»\  the  tan  or  the  9^^ 
tract,  they  ave  much  less  delicate  tests  than  the  salts  of  tin,  Wbidh 
produce  a  prteipitate  where  tbo^^  have  no  effect. 

Acetate  of  lead  is  the  best  precipitant  of  vegetaUe  infusions. 
It  completely  separates  al!  the  constituents,  and  seems  to  detect 
^  IjaUic  acid  more  readily  than  even  oxysulph^te  of  iron.... 

Tajftarized  antimony  was  used  by  M.  Vauqueliu  in  his  valuabte 
experiments  on  cinchona.  In  an  infusion  t>f  galls  it  separates  all 
the  tan  and  extract,  and  the  chief  partof  the  gallic  fcid.  The 
nitro-murtates  of  gold  and  platioa  produce  brownish  precipitates 
In  infusions  of  galls. 

Tan,  galUc  acid,  extract^  and  mucus#  are* considered  as  thij 
Mrincipa}  soluble  parts  of  the  gall-nut ;  jelly  and  oxysuJphate  of 
iron  afford  clear  evidences  of  the  two  first,  but  tl^se  of  ej^trapc 
treless  distiftct^ 
A  The  principa)  noethods  used  to  detect  extract  in  infusions  are— 
^  1.  When  oxymuriate  of  tin  occasions  a  precipitate  after  jelly  has 
ceased  to  act.  2.  When  an  insoluble  precipitate  occurs  in  an  in- 
fusion exposed  some  time  to  the  atmosphere,  or  to  an  increased 
temperature.  3.  If  two  portions  of  galls  be  infused  in  water, 
one  for  a  short  and  the  other  for  a  longier  period,  the  first  is  more 
acted  on  by  jelly,  the  other  by  oxymuriate  of  tin. 

The  first  of  these  circumstances  seems  anibiguous;  jelly  selr 
dom  separates  the  whole  of  the  precipitate  at  oni)e  from  infusions: 
sotne  remains  suspended.  The  addition  of  jelly,  after  sontie  time« 
occasions  a  fresh  precipitate.  When  jelly  has  no  farther  efiect, 
oxymuriate  of  tin  will  produce  a  slight  preoipttate,  which  cannot 
with  certainty  be  referred  to  the  union  of  extract  With  oxide  of 
tin.  The  fluid  may  still  contain  jelly  and  tan ;  for  iO  succes$ive 
additions  of  jelly  to  an  astringent  infusion,  the  first  quantity  added 
unites  with  a  large  proportion  of  tali,  and  forrtia  a  compound 
more  insoluble  than  any  subsequent  ones.  When  succ^ive  por- 
tions of  jelly  are  added  to  infusions,  more  precipitate  is  obtained^ 
than  when  what  is  judged  a  suflficient  quantity  is  introduced  at 
once.v  Comparative  experiments  on  rhatany  seem  to  copfirm 
these  statements. 

The  second  method  of  detecting  extract  in  infusions  is  ques- 
3  o  2 
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iionable.  Is  die  insoluble  precipitate  merely  extract  ?  If  an  in^ 
iiuioQ  ht  evaporated  at  a  heat  not  abote  312%  a  deep  brown 
fransparent  mass  is  obtained^  which  can)ldt  be  entirely  dissolved. 
The  dear  solufi6n  oiay  sey^al  times  be  treated  in  a  «RniIar  way, 
with  analogous  resoltii.  This^  proves  that  the  mppcNsed  extract  of 
An  infusion  cannbt,  a«  has  been  imagined,  be  separated  by  on« 
evaporation  ;  and  may  lead  to  the  idea;  that  the  eikct  is  rather 
on  ks  general  constituents,  than  on  one  only.  The  processes  in 
which  taa  is  rendered  insoluble  by  the  addition  of  oxygen^  aa 
by  oxide  of  tin,  and  nitric  and  oxymuriatic  acids>  seem  to 
stnenglheB  thisxfotion. 

The  opinion  that  insolubility  after  evaporation  is  a  distinct  €ha*>' 
racter  of  extract;  we  owe  to  M.  Fonrcroy*s  experiments  ou  th« 
bark  of  St.  Domingo ;  but  the  analogy  cannot  be  supported^ 
without  independent  facts.  Dr.  B.  concludes  that  the  tan  is  ren* 
dered  insoluble  in  these  operations. 

The  third  mode  of  proving  the  existence  of  extract  seems  to 
be  very  dehctive.  It  is  said»  by  subjecting  astringents  to  hasty. 
Infusions,  the  tan  is  obtained  nearly  free  from  extract  $  but  by 
continuing  the  infusions  longer,  the  fluid  consists  chiefly  of  ex- 
traict.  Dr.  B.  found,  in  all  cases,  that  the  relative  effects  of  jeJIy 
and  Qxymuriate  of  tin  on  infusions,  were  exadly  as  their  strength, 
^nd  that  the  precipltatfss  from  the  first  infusions  are  not  materially 
dlflferent  from  those  in  subsequent  ones.  Indeed,  when  suc- 
cessive infusions  are  made,  the  results  (as  already  stated)  ana 
quite  opposed  to  received  opinions. 

It  may  be  observed,  relative  to  the  distinction  between  tan 
and  extract,  that  jelly,  the  appropriate  test  of  tan,  acts  power* 
fully  on  extract ;  and  oxymuriate  of  tin,  the  re-agent  of  ex- 
tract, exerts  a  similar  action  on  tan.  The  facts  stated,  show  an 
intimate  connexion  between  these  bodies ;  and  M.  Vauquelin,  in 
enumerating  the  peculiar  properties  of  extract,  equally  applies 
them  to  tan. 

There  appears  to  be  na  known  method  of  accurately  distin- 
guishing extract  in  infusions,  nor  has  its  peculiar  character  been 
yet  developed.  One  fact  favours  the  opinion  of  its  existence  in 
galls.  If  two  equal  infusions  of  galls  be  saturated ;  one  with 
jfelly,  and  the  other  with  oxymuriate  of  tin,  and  exposed  some 
time  to  air,  until  the  deposition  of  all  their  precipitates ;  the  fluid 
ti^eated  with  jelly  will  now  be  precipitated  by  oxymuriate  of  tin  ; 
'  and  th%t  with  oxymuriate  of  tin  by  jelly.  But  viewing  the  com- 
pound nature  of  the  fluid  acted  on,  and  other  circumstances^  th# 
evidence  of  their  individual  existence  is  not  distinct. 

Though  mucilage  is  reckoned  a  constituent  of  galls,  and  Mr. 
Davy  gives  a  pj^ocess  for  obtaining  it  in  a  separate  state,  therdl 
jeems  to  be  no  distinct  evidence  for  its  existence ;  what  Mr.  Davy 
^nsideredas  mucus  in  his  analysis,  Dr.B.  refers  to  an  imperfi^ct 
O^pound  of  tan  9od  jelly^ 
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Dr.  B.  notices  the  effects  of  water,  alcohol,  gnd  different  re-^ 
il^ents,  on  catechu^  and  the  extract  of  rhatanf.  Catechu  is  more 
yariable  in  its  qualities  than  galb.  Afler  nine  soc^essive  infusions 
4m\y  J^  insoluble  matter  rerpained.  Dr:  B.  conceives  that  he  de* 
tected  gallic  acid  in  an  mfusion  of  catechu.  As  the  tan  and  ex* 
tract  could  not  be  separated  by  any  of  Mr.  Davy's  methods,  it 
seems  tb^t  the  catechu  examined  in  the  twp  cases  must  have  beea 
essentially  diflferent.  *      .       '  '. 

.  Dr.  B.  seems  to  favour  the  opinion  of  Proust,  that  tan  is  not  in 
all  cases  uniform  in  its  properties. 

To  those  of  our  readers  who  wish  to  have  mord  minute  in* 
•ibrmatioD,  we  beg  to  refer  to  Dr.  Bostock's  papers. 

Observations, — ^We  hoped,  from  some  of  the  former  labouw  o( 
Dr.  Bostock,  that  he  would  have  pursued  animal  and  vegetable 
chemistry  with  a  spirit  that  would  have  promoted  its  extension 
and  improvement;  and  in  consequence,  we  are  woefully  disapr 
pointed  by  the  perusal  of  these  papers. 

Dr.  Bostock  seems  actuated  rather  by  the  desire  of  discoverin  j 
error  in  others,  than  of  ascertaining  truth  himself.  Any  man  who 
labours  with  such  views  ought  at  least  to  be.  master  of  his  subject; 
and  when  he  intends  to  convict  other  chemists,  of  mistake, 
shonld  guard  with  more  than  common  caution  against  sources  of 
error  in  his  own  reasonings  and  processes.  Dr.  B.  seems  to  doubt. 
whether  Proust  and  Davy  know  the  difference  between  muriata 
and  oxymuriate  of  tin  as  tests  for  vegetable  substances  5  and  he 
has  given  us  his  own  method  of  making  oxymuriate  of  tio^  by 
acting  on  tin  by  nitrous  acid,  and  dissolving  it  in  muriatic  acid. 
Every  tyro  in  chemistry  must  know  that  in  this  case  a  nitro-mu- 
riate  of  tin  must  be  formed. 

Dr.  Bostock  appears  to  be  ignorant  of  the  general  laws  of  the  com- 
bi nations  of  vegetable  substances,  and  of  the  changes  they  undergo :' 
he  has  misrepresented  the  opinions  of  other  experimenters,  as,  for 
instance,  where  he  says  that  Mr.  Davy  ascribes  the  green  colour 
of  some  iufiisions  of  galU  to  gallate  of  lime.  * 

The  author  does  not  seem  to  have  kept  in  view  the  well-known 
fiict,  that  the  composition  of  vegetables  varies  extremely,  ac* 
cording  to  the  nature  of  the  soil  in  which  they  grow. 

"  '  '  '  >" 

On  Platina  and  native  Palladium  from  BrasiL     By  William 
*  Hydb  WollaSton,  M.  D.  Sec.  R,  S.—PhiL  Trans.  Part  It. 
I8O9. 

This  new  mineral  has  been  lately  received  from  the  gold-mfnei 
in  Brasil  by  the  Portuguese  ambassador.  Its  general  aspect  is  very 
different  from  the  common  ore  of  platina.  It  has  the  spongy  form 
ofplatinaj  imperfectly  alloyed  with  arsenic.  On  minute  exami- 
nation^ small  particles  of  gold  are  perceived,  but.  no  magnati^ 
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iron-und  nor-  axnall  hyacinths  which,  jaocoinjpany  the  Penivla% 

ore. 

The  Brasilian  platlna  (unlike  the  common  ore)  baa  no  poUslvi 
and  does  not  appear  worn ;  most  of  the  grains!  have  a  spon^  apr 
pearance^  and  even  those  which*  are  entire  and  rounded  presents 
i6itthnesi  very  difibrent  from  the  latter. 

In  treating  a  portion  of  the  ore  with  nitrb-mariatic  acid«  two  of 
tffe  fraguionts  being  more  rapidly  acted  on  than  usual,  and  giviog 
k  redder  colour  than  platina  alone,  were  reserved  £fx  a  separate 
examination,  The  reoiaindeF  proved  to  be  nearly  pure  pbttns, 
with  a  minute  quantity  of  palladium,  which  these  separated  giaifli 
might  have  furnished. 

In  three  of  the  largest  grains  of  ore  a  quantHy  of  gold,  not  ex- 
ceeding -^  of  a  grain,  was  found.  The  Peruvian  ore  itself  to 
not  contain  the  smallest  quantity  of  gold.  .  Though  neither  tk 
Peruvian  nor  Brasilian  grains  of  platina  contain  any  silver,  the 
gold  accompanying  them  is  alloyed  with  it.  Some  small  scales  of 
ffoldj  picked  from  Peruvian  platina,  were  found  to  contain  j-  df 
Sieir  weight  of  nlver. 

Native  Palladium. 

The  grains  separated  from  the  first  solution  were,  on  examina* 
fSon,  found  to  l^  nearly  pure  palladium*  containing .  platina,  with 
gome  traces  of  iridiiun.  Hence,  though  the  grains  of  Brasiliao 
platina  appear  to  be  free  from  iridium,  yet  those  of  native  paHar 
dium,  which  accompany  them,  afibrd  indications  of  this  substanoe^ 
and  induce  a  presumption,  that,  when  the  mineral  shall  be  ob* 
tained  in  larger  quantity,  osmium  and  rhodium  may  be  detectd 
init. 

Dr.  W,  discovered,  that  the  native  palladium  in  this  ofe  might 
be  distinguished  by  its.extemal  surface  exhibitbg  £bres  diverging 
in  some  degree  from  one  extremity. 

The  proportions  of  the  constituents  of  these  ores  are  not  assignedj 
as  the  quantities  examined  were  too  minute  for  that  purpose* 

Ohservations.'^'ThciSQ  inquiries  are  distinguished  by  the  author's 
lisual  ability  and  address.  In  the  examination  of  minute  quan* 
titles  of  bodies.  Dr.  W.  we  believe,  is  inferior  to  no  chemist. 


'  Vpon  Mmganese.    By  Dr.  John.— Jotcm.  des  Mines,  No.  130^ 
From  the  Berlin  Joum.  de  Chim. 

It  might  be  advisable  to  use  the  word  mangane  for  the  pare 
metal,  and  to  reserve  the  word  manganese  for  its  ores. 
[■■  The  separation  of  iron  from  oxide  of  manganese  by  succinic  sddl 
i^  very  exact,  but  too  expensive  for  coQimon  use.  Oxalic  ad4' 
or  its  neutral  combinations,  may  also  be  employed.  Perhaps  tea'' 
%oic  acid>  which  is  now  becoma  very  cheap,  might  alio  be  uibcb 
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ttilito  bedtXMlt  of  Qianjs^nese  is  soluble,    AccorHxig  to Troms*- 

dotif,  the  bentoate  of  iron  is  $oIuble>  but  the  salt  he  obtaified 
seems  to  have  contained  an  excess  of  acid;  in  the  same  mariner  as 
an  excess  of  succinic  acid  produces  a  similar  succinate  of  iron, 
oystalli^able  in  brown -yeUow  tables^  which  contains  a  verjr  sma)l 
proportion  of  Iron. 

To  use  the  oxalic  acid,  a  little  nitric  acid  was  added  to  'u  8ati|<* 
rated  muriatic  solution  of  mang^nese^  and  it  was  reduced  to  a 
sjrrup^  then  diluted  with  water  neutralised  with  potash^  and  uro|i 
added  to  throw  down  any  copper.  When  filtered^  a  little  p6tash 
yfrnis  added  to  begin  a  precipitation^  and  oxalate  of  potash  was 
poured  iuto  the  turbid  liqoor>  mitil  the  iron  and  lime  was  entirely 
separated.  If  the  solution  Contains  kad>  it  may  be  precipitated 
by  sulphate  of  spda.  A  little  prussiate  of  soda  throws  down  the 
oxide  of  manganese  of  a  snow-white,  if  no  copper  remains  in  it»j 
for  otherwise  the  precipitate  is  peach-red,  or  scarlet.  Tfie  white 
precipitate  does  not  change  its  colour.  A  solution  of  gall-nuts 
does  not  cause  any  precipitation.  A  ve^y  small  quantity  of  a  sop 
lutiou  of  iron  being  added,  causes  a  blue  precipitate  to  be  throwp 
down  by  the  prussiate. 

Copper  caunot  be  entirely  separated  by  the  above  method^  i^or 
could  it  be  got  rid  of  by  four  successive  decompositions  of  th|p 
solution  by  carl^onate  of  ainmonia,  and  washing  of  the  pi^cipitatp 
with  anunonia ;  for  when  the  liquor  is  evaporated,  the  blue  colour 
of  copper  is  rendered  visible,  and  a  bluish  if^hite  triple  salt,  or  car*- 
bonate  of  manganese  and  copper,  is  deposited.  .  To  produce  an 
entire  separatioo  of  the  copper,  ibe  carbonate  obtained^  by  adding 
carbonate  of  ammonia  to  muriate  pf  manganese,  and  washing  tbi 
precipitate  with  water  and  axm^onu^ris  dissolved  in  sulphuric  acidly 
and  the  excess  of  acid  iremoved  by  ammonia  or  carbonate  of  pot- 
ash,  and  on  digestion  it  lets  fall  a  flaky  precipitate^  containing  th^ 
copper  with  a  Bttle  of  the  manganese:  the  transparent  liquor  be^ 
ing  then  pretipitalied  by  earbouate  of  aix^monia,  yields  a  pure 
i>arbonate  of  manganese,  provided  the  ore  does  act  contaMi 
^lunune. 

As  the  metal  is  of  very  difficult  fusion,  and  the  oi^ide  yttrifief 
imm^kUatdy  if  it  touphes  a  flux,  or  comes  into  contact  with  the 
side  of  the  crucibl^  it  has  hitherto  been  imipossibb  W  proeiu«  H 
in  sufficient  quantity,  ^d  it  is  always  in  grama.  To  ob^in  it  19 
an  iugot,  a  small  Hessian  crucible  was  liaed  with  a  mixtive  oif 
moist  sUica  and  clay,  ^itlx  a  deal  ff  cturcoal,  about  half  an  iock 
(hick  on  the  side,  but  more  at  I\h9  bottom  f  poovder  of  d^rcool 
was  then  passed  upon  th^  mixture^  and  a  smooth  ^^onical  hole 
niade  in  it;  the  crucible  y^aa  then  d^ed,  apd  heate^l  graduMly  to 
redness.  CailvMAaULof  tnaiiganese  wa»  igtrited  for  ab  hour^  mixed 
With  oil  heaitedy  p(ow4e^ei^  a,Qd.  ag^iii  mixed  with,  oil  to  form  t 
4ttff  paste,  of  a  c^pj^al  form,  to  fit  into  t^e.^ole.  in  tb^  lined  csru«- 
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prevfons  to  the  cover  bejng  luted  on  5  a  very  strong  lieat  was  (hen 
gTTen  for  an  hour  and  l^:  830  grains  pf  the  carbonate  yielded 
•  a50  grains  of  metah  '    *' 

MifitilMc  manganese  is  gray,  approaching  to  silver  colour,  nearly 
similar  to  black  cast  iron.  In  the  air  it  acquires  a  kind  of  rancid 
smelL  It  is  riot  veiy  brilliant.  The  fractured  surface  is  unequal 
tnd  fine-grained;  it  is  brittle  like  cast  iron,  and  easily  broketi. 
IXs  specific  gravity  is  8;Ot3.  It  is  not  magnetic,  bat  a  very  mi- 
Tiute  quantity  of  iron  givej^  it  that  properly.  When  perfectly 
pure,  it  very  speedily  pecomes  yellow,  then  violet  colour,  and 
lastly  it  falls  into  a  dark  brOwn  powder.  Jt  is  also  altered  in  al* 
kohol,  but  may  be  preserved  in  quicksilver  j  by  contact  for  a, long 
time,  a  pellicle  is  formed  at  the  surface  of  the  quicksilver. 

The  existence  of  natJVe  manganese  has  l)een  (fisputed^  because 
the  metal  is  so  easily  oxidizable  -,  but  if  manganese  contains  the 
minutest  portion  of  iron,  it  does  not  fall  to  powder  in  the  air,  and 
It  is  magnetic.  Pure  manganese,  in  contact  with  c^iarcoal,  ajt- 
tracts  oxygen,  and  falls  to  powder,  so  that  it  is  necessary  to  break 
the  crucible  while  yet  hot.  It  melts  with  borax  without  dis- 
solving in  that  salt,  and  thpn.  has  the  appearance  of  tellurium,  ia 
colour,  brilliancy,  and  fineness  of  grain ;  it  does  not  alter  so  sooa 
in  the  air,  nor  does  it  yield  any  carbonaceous  residuum  when  dis* 
adlved  in  acids.  Manganese,  reduced  in  a  lined  crucible,  yields, 
on  solution  m  acids,  a  carbonaceous  residuum,  which,  if  the  man- 
ganese also  contains  iron,  is  more  coQ^iderabie,  and  amounts  to 
more  than  one  per  cent. 

Metallic  manganese  is  reduced,  in  water  saturated  by  carbonic 
icid,  in  a  few  days,  into  green  oxide,  which,  after  some  weeks, 
changes  into  carbonate,' of  which  a  very  small  quantity  is  dissolved 
Sn  the  liquor.  The  metal  pulverized,  and  placed  in  carbonic  acid 
'gas,  changed  first  into  green  oxide,  and  afterwards  into  a  white 
carbonate. 

Clear  brown  oxide  of  manganese,  fortned  by  the  air,  is  partly 
changed  by  carbonic  acid  mto  carbonate,  and  becomes  of  h 
brownish  gray.  .  If  itric  acid  disengaged  carbonic  acid  from  it,  and 
left  the  insoluble  black  oxide^ 

All  solutions  of  manganese  are  decomposed  by  the  alkaline  car- 
bonates. A  snow-white  carhonaie  is  deposited  when  the  oxidize- 
ment  is  at  the  minimum ;  the  oxide  in  this  carbonate  may  bd 
oxidized  further  by  heating  it,  and  a  complete  oxide  is  obtained^ 
insoluble  in  acids.  Yellowish  or  brown  carbbrfate,  if  otherwise 
f>tMie,  is  probably  a  mixture  of  brown  oxide  and  pure  carbonate. 
Carbonate  of  manganese  decomposes  oxymunatlc  acid,  and  car- 
bonic acid  is  disengaged^  A 'muriatic  somtion,  cbfataiping  mucfi 
oxymuriatic  acid,  yields,  by  the  alkallpe  caryonat^es,  a  brown  6t 
black  oxide,  which  does  not  cdhtdtn  a  tr^ce  of  carbonic  acid. . 

Pure  carbonate  of  manganese  U  a  sihpdth  whi^  powder,  taste* ' 
l^,  0»d  Tioalterabk  in  the  air  at  la^H;  (GdPfaitT:).    It  foe^ 
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very  well  in  ^a  close  vessel,  and  may  be  dried  by  a  heat  of*  20°  R, 

(77*^  Fahr.),  without  alteration.    The  pure  alkalies  decompose  it* 

and  the  white  oxide  that  is  separated  soon  changes  brown  in  the 

ai^:  8oz.  of  water  dissolve  scarcely  half  a  grain  of  it.     Tlie  samo 

quantity  of  water,  saturated,  with  carbonic  acid,  takes  up  only 

about  a  grain  of  newly  precipitated  and  yet  moist  carbonate. 

'  The  carbonic  solution  does  not  yield  a  pellicle  by  contact  of  air. 

'  A  solution  of  manganese  in  an  excess  of  acid  being  decomposed 

I  by  an  alkaline  carbonate,  and  evaporated,  yields  a  pellicle;    but 

'  ,thi«  is  composed  not  only  of  carbonic  acid  and  manganese,  but 

I  also  of  the  precipitating  alkali,  and  perhaps  of  the  acid  formerly 

I  iinited  with  the  manganese.    To  decompose  a  solution  of  mau- 

I  ganoie  completely,  the  acid  m\lst  not  be  in  excess. 

Carbonate  of  manganese  is  soluble  in  fat  oils,  and  tbickens 
I  them.     On  solution  in  an  acid,  it  loses  34.25  per  cent,  of  its 

!  weight ;    120  grains  yielded,  on  distillation,  carbonic  acid  gag, 

I  and  13  grains  of  water,  and  left  67  grains  of  a  greenish-gray 

I  (Uide,  so  that  it  contains  55.84  per  cent,  of  incomplete  oxide,  10 

!  of  water,  and  34.16  of  carbonic  acid.    The  oxide  dissolves  with- 

out effervescence  in  acids,  and  is  the  real  basis  of  salts  of  manga** 
nese,  as  the  white  oxide  thrown  down  from  them  is  either  a 
hydrate,  or  an  oxide  that  retains  some  of  the  acid. 

Concentrated  sulphuric  acid  has  scarcely  any  action  upon  me^ 
I  tidlic  manganese  j  but  when  diluted,  the  action  is  more  rapid, 

heat  is  produced,  and  hydrogen  is  disengaged,  which  has  a  pecu-. 
I  liar  smell  from  the  metal  it  carries  off  with  it.    The  liquor  be- 

comes green,  but  changes  to  a  clear  rose-colour  j  ,and,  if  the 
I  solution  is  diluted,  this  colour  becomes  imperceptibly :  100  grains 

I  of  ftilphuric  acid,  sp.  grav.  I.86O,  dissolve' 100;75  of  metallic 

I  manganese^  which  left  07^  grains  of  black,  shining,  and  friabb 

charcoal.    The  solution,  decomposed  by  carbonate -of  ammonia, 
yielded  205.75  grains  of  carbonate;  therefore  the  carbonate  con- 
tains 48.6  per  cent,  of  metal,  and  51.4  of  acid,  water,  and  oxygen. 
!  The  oxidule  of  manganese  is  soluble,  in  sulphuric  acid  of  every 

streDgth>  and  the  solution  is  perfectly  similar  to  that  of  the  metal, 
The  sulphuric  solution,  briskly  evaporated,  deposits  a  granular 
powder,  and  yields  a  pellicle  j  but  it  does  not  crystallize.  Crystak 
are  obtained  by  spontaneous  evaporation  of  a  concentrated  solution, 
especially  if  som6  already  formed  crystals  are  added,  and  the  so- 
lution kept  in  a  warm  place.  The  first  crystals  a^Q  pale  rose,  tji^ 
}ast  white,  and  containing  an  excesa  of  acid. 

•Sulphate  of  manganese  crystallizes  in  compressed  qua3|rangu^r 
prisms,  either  complete  or  truncated  op  the  edges,  Mrhi^h  are  fre^ 
ijuently  interlaced  together;  or  in  rhomboids,  Tlie  c^yst^U  am 
quite  transparent,  pale  rose-red,  of  a  bitter  .metallic  taste,  i^ot  al-t 
tcrable  m  the  air  at  the  temperature  of  10*' R.  {^5^  Fahr.).  The 
crystallized  sulphate  does  not  oxidize  any  fiirther,  unless  placed! 
}h  oxygen.    At  J 0°  R.  op^  part  of  it  1$  soluble  iu  tWP  ^4  ft  h^^f 
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Digitized  by  CjOOQ IC 


474  Pr.  John  upon  Manganese* 

of  water.  It  is  not  soluble  in  alcohol.  The  specific  gravity  i% 
1  834.  At  15^  R.  (6tP  Fahr.)  it  becomes  white  and  opake. 
When  dried  by  a  red  heat>  it  is  redissoluble  in  watet;  but  by  a 
Stronger  heat,  «ulphurou»  acid  is  disengaged,  and  also  a  little 
4ulpbprtc  acid  3  tlie  residual  sulphate  is  united  with  black  oxide. 

The  watery  solution  oif  the  sulphate  is  pot  precipitated  by  0x3- 
)at^  of  potash,  nor  by  borate  of  soda ;  but  common  borax  throws 
down  a  borate  of  manganese.  Tartarous  acid,  infusion  of  gall-? 
puts,  the  alkaline  chromates^  or  arseniates,  do  not  produce  any 
^iteration  in  the  sulphate;  but  the  alkaline  prussiates,  carbonate*, 
Jind  phosphates,  throw  down  white  precipitates,  being  salts  of 
manganese.  The  smallest  quantity  of  copper,  added  to  the  sul* 
phate,  causes  the  prossiate  to  acquire  a  peach-red  colour. 

150  grains  of  sulphate,  d^ecomposed  by  muriate  of  barytev, 
yielded  148.^  grains  of  sulphate  of  barytes  previously  ignited^ 
^carbonate  of  potash,  added  to  the  residual  solution,  threw  down 
83.25  grains  of  carbonate  5  henqe  the  sulphate  contains  334S6  per 
cent,  of  sulphuric  apid,  31  of  suboxide,  and  85.84  of  water. 

OxymunaVic  acid  gas,  previously  passed  through  caustic  pptasb^ 
«eparat(^  a  brown  pr  black  oxide  from  sulphate  df  manganese  j 
OB  applying  heat,  the  deconoposition  becancie  more  r;ipid>  and  the 
liquor  cotitained  ain  excess  of^acid.  By  boiling  nearly  po  dirnesf, 
the  oxide  was  again  taken  up,  ^  sxnall  quantity  only  iremaining^ 
and  reddish  crystals  werts  obtained.  Alcohol,  digest^  upon  t^B 
crystalline  mass,  filtered  and  evapoirated,  yields  tfoali  deliquescent 
prystals  of  muriate  of  manganese,  which  are  deconoposable  by 
sulphate  of  silver.  The  supernatant  liquor  was  not  prepipitable  bV 
sulphate  of  silver  -,  but  muriate  of  barytes  threw  ^wn  a  precip)* 
tate  not  ^luble  in  acids^  so  that  i^  contained  sulpbatff  of  ipaif-  ^ 
ganese. 

An  add  solution  of  sulphate  of  manganese,  n^tralized  wiA 
ammonia,  and  evaporated,  yields  roS|e-polour,  rnomboidal,  transr 
parent  crystals,  imbedded  one  in  another,  deliquescent,  very  sor 
juble  in  water,  and  emitting  ammonia  on  addition  of  potash ;  in 
ether  respects  they  resemble  sulphate  of  manganese. 

Concentrated  snlpharic  acid  dissolves  saturated  oxide  of  roangar 
nese  without  heat ;  tl>e  solution  has  always  an  excess  of  acid,  is 
dark  violet,  which  grow$  paler  on  adding  water,  and  pbanges  t<9 
blood-red.  By  a  slow  evaporation  it  is  not  alterfdj,  but  byja 
greater  heat  it  loses  its  colour,  the  oxide  loses  part  of  its  oxvjep, 
and  a  sohuion-of  sulphate  of  manganese,  with  excess  q(  acid,  r?- 
|Dain(f.  Alcohol,  added  to  i|ie  original  solution^  and  heated,  takef 
airay  its  colour,  without  any  precipitatip{i,\^nd  the  alkalies  then 
throw  down  white  precipitates. 

The  sulphate  of  the  black  pi^ide  i$  precipitated  by  pupe  alkalies 
pf  a  dark  bfowp,  by  carbonate?  pf  a  dark  brpwp  re4,  «nd  by 
prussiates  of  a  yellowisi[)  brown.  The  precipitates  become  darker 
by  thf  contact  of  air.  Those  by  the  carbonates  do  not  copuia 
carbonic  acid.     fhU  sulphate  does  pot  form  cryi|4^. 


Digitized  by  VjOOQIC 


tfir,  John  i^  Manganese.  4J5' 

Dilittfli  ^phutic  acid,  digested  upon  the  black  oxide,  fc^ms  an 
amethyst-colour  solution,  containing  an  excess  of  acid,  n^  crjr*^ 
iallizable,  pr^ipitated  brownish*red  by  alkaliea. 

Thiee  parts  of  concentrated  sulphuric  a^id,  distilled  upon  tw6 
of  black  oiBide,  yields  oxygen,  at  a  much  lesf  beat,  and  in  gi  eater 
quantity,  than  that  gas  could  be  disengaged, from  the  oxide  itself,, 
as  also  water  and  su^>huFie  acid,  and  leaves  a  white  spongy  mai^ 
soluble  in  water,  and  leaving  rose-colour  crystals  on  evaporation^ 
so  that,  as^  sulphate  of  iron  k  decotbposed  by  a  red  heat,  tfald 
n^thcxi  rday  be  used  to  se;^arate  iron  from  manganese.  But  by  ^ 
white  heat  this  sulphate  itself  is  decomposed^  sulphurou)  acid  ii 
fteparated,  and  black  oxide  ?s  left.  Crystallized  sulphuric  acid; 
holdiitg  a  little  manganese,  is  found  in  th^  neck  of  the  retort, 
which  throws  some  light  on  the  fuming  naatter  in  (real)  oil  of 
Titriol.     ' 

Sulphurous  ^id,  passed  from  a  vessel  containing  water  intof 
tvftiter  in  which  carbonate  of  manganese  was  suspended,  produced 
a  violent  e^fef vesceftce,  and  thretv  down  white  sulphite  of  man- 
ganese. The  supetnataiit  Uquor  was  very  acid,  smelled  of  burning 
^  sulphur,  aftd  by  evaporation  became  common  sulphate,  with  ex- 
cess of  acifd. 

The  sulphire  of  mangane^  is  granular,  tasteless,  insoluble  in 
water  or  akx^oi/  not  alterable  by  the  air.  Sulphuric,  muriatic^  * 
and  nitric  acid,  separate  the  sulphurous  acid.  Being  heated,  thi 
sulphurous  acid  is  separated,  aria  brown  oxide  is  left :  50  grains 
of  sulphite^  decomposed  by  sulphuric  acid,  and  precipitated  b^ 
Carbonate  of  potash,  yielded  Sd  grains  of  carbonate ;  so  that  the 
iulphite  contains  40.2  per  cent,  of  suboxide,  and  5g,B  of  acid  and 


Murkdic  tficaa^  dissolves  metatlic  manganese,  and  emits  h^drogen^ 
atd  alsor  heat,  unleiBs  the  add  is  very  dilute :  a  little  Charcoal  is 
Always  left.  The  eoncenlr^ied  solutioh  is  rose-red,  aud  yields 
crysts^  6f  die  same  ec^ur.  Pure*  suboxide  is  quietly  dissolved^ 
6lid  (ife  cavbcm^he  -with  et&rvesoence :  these  solutions  are  rose-red, 
aad  Aisiy  be  erystaliiied  by  evaporating  a  portion  to  dryness,  and 
lidditag  it  lb  the  remain tfig  portion, 

^he  crystdllised  moriate  is  in  long,  thick,  four-^sided  plates,  the 
attgles  of  wbtdiare  sonBetimes  deeply  truncated,  and  ^  the  edges 
ftiiBS^.  Tlie  spedfic  gravity  of  these  crystals  is  1.5$.  iThey  aie 
f^i^'tedr  pe^r&i^y  tr^uisparent,  and  of  a  burning  salt  taste;  they 
fdon  deiiqiiesce  in  tlie  aifi  but  may  be  kept  in  a  clese  vessel  at 
iOP  R.  At  a  warmer  temperature  they  are  covered  witb  a  whiter 
p«rt«rdeft  and  by  a  stronger  heat  melt  in  their  own  ttraftcr  which 
evapomtes;  ^e  salt  is  decomposed  by  a  red  heat,  and  leaves  n 
black,  shisiog,  a&d>  crystalline  n^ss  which  still  retains  sofXie 
a^.  Water  and  a^hol  disfeo^  about  their  own  weight  of  m^ 
viMi;    I^MT  ^apfod  kt  th^  alcoliolk  solution  bums  with  a  Kght 

9t  a 
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ed  flame/  and  thro>»'s  out  many  sparks.    Thb  solution  yields  <m 
tvapocation  transparent  crystals.  ■ 

Sulphuric  acid  does  not  decompose  the  muriate  of  jfaianganese^ 
100  gr.  of  muriate  decomposed  by  nitrate  of  silver  produce  130 
gr.  of  precipitate  i  carbonate  of  ammonia^  added  to  the  remaining 
soiotionj  threw  down  6g  gr.  of  carbonate.  So  that  muriate  of 
manganese  contains  38.5  per  cent,  of  sab-oxide,  20.04  of  acid^ 
and  4 1 .46  of  water. 

Oxymuriatic  acid  ga$  passed  fyr  six  hours  through  a  solution  of 
300  grains  of  muriate  of  manganese,  in  12  oz.  of  water^  tluew 
ip  a  scum,  turned  it  yellow,  and  reduced  it  almost  to  a  crystal- 
ine  mass,  which  became  liquid  the  next  day,  depositing  long 
crystals.  On  filtration  these  crystals  disappeared  along  with  tho 
liquor,  which  was  precipitated  of  a  red  colour  by  alkaline  car* 
bonates,  brown  by  pure  alkalies,  and  brown-yellow  by  prusaate. 
The  solution  held  free  oxymuriatic  acid,  and  that  might  fbtnish 
oxygen  to  the  precipitated  oxide.  On  evaporation^  the  odour  of 
oxymuriatic  acid  disappeared,  black  oxide  was  deposited^  and  the 
liquor  became  redj  re-agents  then  showed  that  it  contained  dis- 
engaged muriatic  acid,  and  the  alkdine  carbonates  threw  down  a 
white  precipitate.  The  evaporation  being  continued,  oxymuriatic 
acid  again  appeared,  the  precipitate  was  re-<liftBolved>  and  the 
original  quantity  of  muriate  of  manganese  wa»  obtained^ 


ill 


On  several  Minerals^  recently  analyzed  by  Mr,  Klaproth,    By  M. 
ToiTNSLifiK.— Jburn.  des  Mines,  No,  130. 

CiifKAMONnSTONE,  accofdtng  to  Klaproth,  contains  38.&^per 
cent,  of  silica,  31.25  of  lime^  21.2  of  alumine,  and  6.5  of  oxide 
of  iron,  2.25  being  lost.  Werner  arranges  it  with  zircon  and 
hyacinth,  but  the  contents  are  nearly  similar  to  those  of  ido- 
crase  (vesuvian),  and  also  approach  to  those  of  prehnite,  zoiaite, 
and  axinite  (Thumerstein) :  its  specific  gravity  is  also  only  about 
3.6.  Hauy,  from  a  slight  inspection,  is  inclined  to  follow  Wer- 
ner's opinion.  Mohs,  from  a  careful  examination  of  all  its  cha- 
racters, concludes  that  cinnamon-stone  should  not  be  united  with 
zircon,  but  that  it  should  be  placed  in  the  garnet  family. 

.  Labrador  hornblende,  or  hyperatene,  contains  54.15  per  eent.* 
of  silica,  14  of  magnesia,  2.25  of  alumine,  l*irof  lime,  -24.5  , 
of  oxide  of  iron,  and  1   of  water,  with  some  trace  of  oxide  of 
manganese,  2.6  being  lost. 

Capillary  sulphuretted  iron,  or  haarkies^  contams,  according  t» 
JClaproih,  nickel,  and  a  little  cobalt  and  arsenic.  Lelievre  baa 
observed,  that  cold  nitric  acid  has  no  action  on  thfs  miveraU  tho 
acid  being  evaporated  from  it,  without  ebullition,  left  a  slight  yel- 
lowish tinge  on  the  glass.  It  is  soluble  in. sulphuric  acid«  Thia 
solution  does  not  render  water  turbid;  so  that  it  does  not  contati^ 
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VuHfnuth  $  the  lettdaal  pyrites  is  not  altered.  It  does  fiot  ytdd  hj 
the  blow  pipe  any  smell  of  arseatc^  or  of  sulphuroag  acid^  but 
turns  blacky  aud  is  uafusible. .  It  cdours  glass  of  borax  of  i^ 
light  blue. 

O^jtfrvo^ns.*— Laippadias  thought  he  had  found  in  cinoanion- 
stone,  zircon  aad  potash  s  neither  of  which  have  been  discoreitd 
by  Klaproth. 


On  Ike  Manufacture  of  SaU.-^Journ.  des  Mines,  No.  120. 

'  The  salt-works  at  Mautiers  have  four  graduation-houses  with 
faggots  in  the  usual  manner,  and  a  fifth  with  ropej  which  method 
was  invented  in  if  83,  by  the  Chevalier  Dubuet.  These  buildings 
are  erected  in  aoiarrow  pass  into  a  valley. 

The  rope  graduation-house  is  built  in  the  form  of  a  crescent,  in 
order  to  favour  the  action  of  the  wind  >  it  is  po  metres  (yards) 
longj  of  which  only  70  are  occupied  by  the  ropes.  The  top 
of  the  bttildinf  oonjUins  359  Wo6den  channels  0.13  met.  {5 
inches)  wide,  and  having  the  same  distance  between  them, 
^ch  pf  these  channels  is  furnished  with  "2$  endless  ropes  O.OO7 
to  0.008  irtet.  (l-Sd  inch)  diameter,  which  pass  through  hol^ 
l^ade  in  the  channels,  and  round  pulleys  fixed  to  the  floor  of  the 
bjailding.  As  eacli  of  these  endless  ropes  is  8.28  met.  long^  the 
building  took  upwards  of  100,000  met.  (60  miles)  of  rope  when 
it  was  originally  constructed.  The  salt  water  is  raised  to  the  top 
of  the  building  by  an  endless  chain  of  buckets.  > 

The  salt  water  is  first  passed  twice  through  twa  common  gra* 
duating-bouses  with  faggpts,  and  then  the  two  portions  being 
united  together,  it  is  passed  seven  times,  or  even  oftener,  through 
tl^e  third,  from  whence  it  passes  to  the  fourtli.  The  remainder  of 
the  process  differs  according  to  the  weather. 

/  During  the  fine  season,  which  lasts  three  or  four  months,  it 
is  passed  from  the  fourth  house  to  tlie  boilers^  and  from  thenca 
yfben  it  boils  to  the  rope  graduating-house,  where  it  is  repeatedly 
iBised. until  the  greater. part  of  the  salt  is  deposited  upon  the  ropes, 
lyhich  jn  very  fine,  weather  takes  L2  or  IG  hours.  Iq  general,  27 
i)oilings  take  43  days.  The  cords. are  then,  coated  with  common 
salt,  so  as  to  be  sometimes  0«06  met.  (2  l-Sd  in»}  in  diameter: 
this  salt  i^  got  off  by  a  cross  piece  of  wood  armed  with  iron  plates 
b^ing  raisS  to  the  top  of  the  building,  and  the  cords  pulled  al' 
temat^ly,.  saas  to  strU^e  the  salt  against  the  plates. 

In  the  bad  season,  the  water  is  slowly  evaporated  in  the  boilers^ . 
of  wluch  thens  are  four,  ailof  tlie  same  size ;  they  are  fron^-be- 
tween  7  and  S  metres  long,  3  and  6  broad,  and 0.5  met.  (Ip^^in.) 
deep.    No  b^Uock'^  blood,  nor  vt^hite  of  eggs,  is  added  ia  the 
bailing,  and  the  use  of  the  hydjrosfieter  is  left  o£ 
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*  OhnnfaHmu.^^Th\3  n  only  one  part  of  a  ptper  oti  di0  d^w 
liorks  at  Moatiert,  in  the  departaMnt  f of  Moat-BtaoC|  by  Mi 
•  BtrthMC,  ike  other  ports  bc^  more  of  a  loealiuitfire.  In  aiiotlM^ 
paper,  in  the  Jonrn.  des  Minei,  No.  131,  mention  is  made  of 
aoothei'  method  of  gradtultion,  intented  bt  hL  Baader  about  4 
yem  »gc^,  and  eailed  giadoatUtg^tables,  tirbich  are  Hooriiigs  6f 
cazpemrf  abeot  70leet  long,  uid  ailbidiiig  a  scnrlnce  of  90,OOD 
squall  fee^  upon  which  the  air  acts  fredy*  M^  Baader  ha«r 
annonnced,  that  he  means  to  give  the  poblic  a  description  of  his 
gradaating-tables,  and  of  an  instrument  that  he  calk  a  hydrome- 
trograph,  by  which  the  quantity  cf(  water  evapoMed  in  a  givea 
time  by  the  several  methods  c£  graduation,  may  be  estimated 
itfifh  precision* 

j'g..',ii.ii.v-am fi'i,"'  ■rai.eggegqgagaBB;  i  i.        i  .'fi  i  i     i    fi  ui-pwr- 

Oft  ih€  Oxides  oj  trvn.    hy  Mr,  C.  F.  'BiiCBOL%j^0iem^  dei 
Mines,  No.  idl ;  mi  Am.  deChim.    Vol.  6i«  ftom  GehkiCs 
.  Joum*  Apr.  I807. 

Son  chdmists  hate  stated  Mack  oxide  of  tfoo  te  ecml^n  fma 
25  to  27  per  cent,  of  oxygen,  and^tfae  red  from  4o  to  49;  ethers 
assert,  that  100  of  Iron  can  absorb  from  3;^  to  40  of  oxygen.  TM 
following  experiments  were  made  to  detemnne  tlie  peifil. 

lOQgr.  of  filings  of  iron  dissolved  in  nitric  acid,  evaponrte^  te^ 
dryness  and  ignited  iat  a  quarter  of  m  hour,  acqcmd  42  gr. 
The  same  angroeotatidn  took  place  in  two  other  ei^>eriOMaii/  s& 
tlntnd  oxide  of  iron  contains  70.6  of  metallic  iron,  and  7gj5  0/ 
oxygen.  Lavoisier,  or  his'  fbUowers,  probably  cocifimiiried  thtf 
angmeotatfon  of  40  on  100  of  metal  irfth  40  per  cent,  el*  oxyjsn 
]» the  oside.  A»  to  Pkoust*s  statemeatt  of  48  of  oxygen  wiffi^  100^ 
of  iron,  he  probably  considered  the  pngnpitate  from  sulpterie  aciS 
by  ^kakes  as  pure  oxide,  whereas  it  jetainssomeof  tbeacMeveai 
after  being  exposed  to  a  red  heat. 

The  pecoliMT  char^ic^er  of  the  bbek  or  iaoomplete  ei^  of  iraiit 
Is  to  diss<ri)ve  without  effervescence  in  dilate  muriade  aeid,  aid 
fsf  the  sokitiott  not  to  yield  a  red  predpitaie  by  eatttie  eiomefiia^ 
I|  was  by  these  testa  that  the  oxVd^sobteitied  tMire  exaanteed. 

Iron  c^dcixied  in  the  open  air,  atiilidgb  tenapeiaiittig/  ylsl4sd# 
mixture  of  vtA  and  bladt  osde. 

Iron  oxidised  by  mean*  of  waiCer  gsnre^  siaeillar  letfuft 

Iron  tveated  with  very  dtfme  nitric  add  sofiieiitiie»yitildMllliB«^ 
oxide?  baatbe^quantkyeouldnotbedetemfitted,  b0eaaMrdieaie&# 
disturbed  somejsrt  of  it  $  if  tile  €:f$ipGmJkm  was  pMlwd  €(»»  flTj 
red  oxide  i(^  f^fiaed. 

Red  o«ide  Galeined  widi  eaftMisiate  <tf  mntfanJB  w» 
i#he&cak)ned  with  taitavMs  aeid  ¥L  did  not  lose  any  weight,  oft 
aeooiittt  fierhaps  of  the  chaveoii^  thart  w«s  aabed  wliiil  the  prodi«ei# 
When  calcined  with  wax  it  tost  aenie  Of  IGb  fMght^  bOlatilltfM* 
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iaJmsd  sopo  red  oxide.  Calcmatiop  with  lampblack  xedueed  apin» 
oi  the  iron  to  the^  metaUic  state.  No  depeoaaoce  caa,  therefore, , 
be  placed  upon  the  proportion  of  iroii  which  has  been  deteroained 
by  this  imperfect  redjuction,  as  the  result  is  « mixture  ojf  iron, 
4nd  the  black  and  red  oxides  of  that  metal.  The  calcinatioo  of 
succinate  of  iron  was  equ^Uy  unsucce^fuL 

It  was,  there^e^  necessary  to  proc^ire  black  oxide,  and  iK>Qr 
vert  it  into  the  red  kind.  The  blad^  oxide  was  procured'  bjr 
plunging  ignited  iron  bars  into  water,  as  it  was  found  impossible 
to  obtain  it  by  calcining  metallic  iron  with  rtd  o^^ide  in  various  prov 
^portions. 

100  gr.  of  this  black  oxide  dissoIve4  in  nitric  acid  witboat  emitr 

ting  any  nitrous  gas }  the  solution  evaporated  and  calcii^d  ]eA 

'  >  10  of  red  oxide,  sq  that  the  black  oxide  contains  77-^6  of  metal^ 

$u|d  22.^4  of  oxygen,  and  red  oxide  contains  go.g  of  black  oxide 

^ndp.l  of  03^ygen. 

By  passing  water  through  an  ignited  tube,  it  was  found,  in « 
iAirect  manner,  tliat  black  oxide  contains  23 .3  of  oxygen ;  but  thi» 
(experiment  cannpt  be  deeded  upon,  as  it  is  always  u^certaiqi 
yirbether  ^  the  o^ide  is  detached.  - 

The  phenomena  which  some  chemists  have  attributed  to  inter* 
mediate  oxides  depend  upon  the  mixture  of  these  two  oxides^  or 
pn  their  combination  with  acids. 

Red  oxide  of  iron  exposed  to  a  moderate  red  heat,  did  not  l(m 
^ny  of  i^  weight,  its  bulk  was  diminished,  and  it  acquired  a 
metaUic  appearance^  but  it  yielded  a  red  powder,  and  wa«  not 
.  changed.  In  two  other  experiments  the  oxid^  was  exposed  tO'S 
white  beat  for  a  long  time,  and  the  weight  of  the  oxide  was  di« 
ininished,  in  the  last  as  far  as  0.5  per  cent.  In  one  the  oxide  bcT 
<Banie  blacktfhsteel  f^jnf,  with  metallie  iastie,  and  was  attMctiMe : 
in  the  thirds  the  inferior  part  of  the  oxide  was  entirely  melted, 
the  fracture  of  the  mass  was  smooth  steel  gray,  with  a  inetalHc 
)u8tre ;  the  upper  part  was  imperfectly  melted,  crystallized  on 
its  sur^oe,  and  porous  in  the  middle.  They .  wem  mi^Uux&i  of  tha 
red  and  black  oxides. 

There  is  reason  to  believe  that.only  the  black  oxide  coinhioea 
with  earths,  and  tba(  their  ^ttractip^  assists  the  conversion  o(  red 
cxide  into  blacks  at  a  white  heat* 

Black  oxide  requires  boiling  in  strong  nitric  acid  in  order  to  be 
dissolved.  Bed  oxide  also  jeouires  a  good  quantity  of  boilin|^  aitric 
acid  of  middling  strength :  diluted  acid  has  no  action  upon  U  i  ^ut 
when  pevyly  precipitated  by  potash  from  an  acid»  it  is  soon  taken 
up.  "X^e  nitric  solution  of  red  oxide  ought  to  be  looked  upon  4s. 
a  solution  of  nitrate  in  uncombined  acid.  The  separation  of  this 
uncombiped  acid  by  iron  or  evaporation  throws  down  a  red 
pitrate,  which  is  not  soluble  in  water,  but  is  dissolved  by  ires|i 
^icftd^  «n4  which  is  oonuiKmly  taken  for.g  pure  oxide  «*  itemtia  r^ 
Vapours  b^  cajcii^tipti,  an^  l^ves  r^d  o^idi^.    pUute  nitric  aci^' 
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fofm«  with  iron  a  nitrate  of  black  axide,  hot  the  oxide  soon  ac- 
quires oxjgen,  and  it  is  converted  into  a  nitrate  of  red  oxide. 

Nitric  acid  added  to  a  solution  of  1  oz.  of  green  sulphate  of 
iron  in  an  oz.  of  water  while  boiling,  threw  down  42  gr.,  of 
brownish-yellow  neutral  sulphate  of  iron,  with  excess  of  oxide. 
The  supernatant  brownish-red  liquor  being  evaporated,  let  fall  ai 
brownish  substance,  which  was  again  taken  up  iis  the  evaporation 
proceeded.  Sulphuric  acitl  was  then  added,  and  heated  till  the 
excesd  of  acid  was  dissipated ;  a  white  tasteless  powder  remained, 
insoluble  in  water,  which,  however,  abstracted  from  it  some 
sulphuric  acid,  and  .changed  it  brown.  Ammonia  also  separated 
some  of  the  same  acid,  and  changed  it  to  browtiish-jellow.  Mu^ 
ridtic  acid,  and  very  dilute  sulphuric  acid,  dissolved  it  entirely  into 
a  yellowish-red  liquor. 

When  a  green  solution  of  perfectly  pure  iron  is  precipitated  by 
the  alkalies,  and  especially  by  ammonia,  tl)ere  is  developed  a  veiy 
strong  smell  of  phosphuretted  hydrogen,  the  clluse  of  which  is  at 
jH-esent  unknown. 

06servaiions,^^We  are  by  no  means  of  opinion  that  these 
fxperiments  are  sufficient  to  dedide  the  dispute  respecting  the 
iiumber  of  oxides  formed  from  iron.  The  crystallographic  re- 
searches of  Hauy  and  Bournon  show  that  there  are  at  least  four 
species  of  oxides  of  this  metal,  of  which  three  are  cry stallizable^ 
jmd  the  fourth  not  so. 

The  indexes  to  our  volumes  will  show  the  number  of  essays  that 
have  been  written  on  this  subject,  and  a  review  of  th^m  will 
enable  our  readers  to  form  some  opinion. 


On  Wefnerite.  By  Dr,  ^ohk. — Journ.  des  Mines,  No.  131  j  from 
GehUn's  Joum,  June  I8O7. 

Crystal LtZBD  white  wernerite  neither  puffs  up,  por  melts 
when  exposed  to  the  blowpipe  on  charcoal  >  neither  does  it  meU 
with  borax }  but  it  forms  a  globule  with  microcosmic  salt,  yellow 
while  hot,  but  losing  its  colour  when  cooled.  When  strongly 
Ideated  in  a  porcelain  crucible,  it  changed  to  ash-gray,  but  did  n^t 
melt. 

Malted  with  fire  times  its  weight  of  caustic  potissh  in  a  silver 
crucible,  it  formed  a  blue  mass,  which  gave  the  same  colour  |a 
water.  Muriatic  acid  dissolved  this  mass,  and  formed  a  reddisb- 
yellow  solution,  from  which  oxalate  of  potash  threw  down  oxalate 
of  lime,  the  prussiate  a  blue  precipitate,  and  liquid  potash  n 
brown  precipitate,  that  is,  for  the  most  part,  resoluble  in  an  excesa 
of  the  alkali. 

'J'his  variety  qf  i^eni^rite  ^as  fpund  to  contain  91>9  of  siliqi^ 
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9S  of  alttminc,  10,45  of  lime*  3.5  of  oxid6  of  iroD^  and  1.4d 
of  oxide  cf  manganese  and  lost  matters* 

GreeA  wernerite  treated  by  th^  bloWpip^  on  charcdai  pofibd  up 
a  little  on  the  sharp  edges^  and  Changed  from  pistachio  or  oliye  ' 
green  to  brown  green.    Borax,  Or  microcosmic  salt^  dissolves  a  - 
sn^all  quantity,  and  forms  a  dark  yellowish  green  g^obule^  which 
loses  its  oolouron  cooling.    Heated  in  a  porcelain  trucible^  it  lost ' 
2.85  per  cent,  of  its  weight,  changed  to  a  choccilate  cdour,  and 
became  quite  opake,  but  without  any  sign  of  fusion. 

Pulverised  wemefite  yields  a  gelatinous  deposit  of  silica  with 
nitric  or  muriatic  acid ;  the  solution  itself  is  yellow. 

This  variety  cdntained  40  per  cent,  of  silica,  34  of  alumiQe^ 
Id  of  lime,  6  of  oxides  of  iron,  and  1.5  of  oxide  of  manganesej 

— .. —  .J 

O^^ert^a/ioM.-^Monteiro  has  stilce  published,  in  the  Joum.  de 
Physique  for  February  1809y  a  paper  on  the  analogy  of  weme^ 
rite  with  paranthine  (scapoUte),   an  abstract  of  which  will  be 
given  heresifter. 


Anatifsis  of  some  Iron  Ores,  and  Products  of  the  smelting  Fur- 
nace.     By  M.  Gubnyveau, — Joitm,  des  Mines,  No.  132. 

Tm  flrst  essay- of  smelting  iron  with  coak,  that  was  made  ia 
France,  was  tried  at  Creusot  -,  but  the  ore  was  very  bad^  and  of 
cdnne  the  trial  was  unsoQcessfuJ. 

The  coak  made-irom  coal  of  the  principal  bed,  which  is  caking 
and  extracted  in  large  masses,  was  found  to  contam  g§.7  per  cent, 
of  charcoal,  3  of  earthy  residuum,  and  0.3  of  sulphur  j  so  thi^ 
it  is  a  most  excellent  fuel. 

The  coak  made  from  the  small  coals  of  the  galkrieti  which 
leaves  a  considerable  residuum  when  burned,  and  is,  when  pre^ 
pared,  difficult  to  bum»  and  not  used  by  itself  f«r  smelting,  waa 
found  to  contain  89.24  per  cent,  of  charcoal,  6.66  of  oxide  of 
iron,  3  of  lime,  O.77  of  silica,  and  0.33  of  ahimine. 

Three  kinds  of  ores  ar^  smelted  at- Creuaot :  1.  Chalanteyore. 
2.  Riminy  ore,  called  cold  ore,  which  is  mixed  with  the  fcarmen 
Both  these  are  smelted  in  a  furnace,  13  metres  (yards)  in  height^ 
without  any  addition  of  other  matters,  and  the  iron  that  comeg 
from  them  has  not  sufficient  tenacity  to  form  cannon,  but  is  used 
for  ballast.  3.  Fraoche  Coalt6  ore,  in  grains,  which  is  smelted 
with  charcoal  in  a  furnace  7.13  met.  high,  and  yiekla  excellent 
iron.  * 

The  Cfaaluicey  ore  it  found    in    amall  aggkitiiiated  giains^ 
in  -^kycn  ^ween  1M0  of  limestone.     It  yields  with  glasa 
of  borax,   15  per.  ceqt.  of  iron,  but  in.  the  smelting  furoaoe  • 
pearly  25.    It  was  found  to  contain  31  per  cent«  of  lime,  30  a( 
water  and  carbonic  acidj  20  of  red  oxide  of  iron>  ^.5  of  silicic 
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I  cf  pl^Q^in^^  QAI  Qf  pbosphorns^  no  toaogaoeie  v^  cbropie^ 
but  3.29  were  lost. 

The  Biflpe&y  ore'U  compiact  and  hard ;  it  is  cOQsi^ered  at  vesf 
p9Qr,  but  yi^ldu^  |Qod  iroo :  ic  is  qnly  used  to  assist  tbo  fu^i^Q  ^Sf 
the  other  ore^  ac^  to^reiasi^ate  the.  walk  of  the  furna/$^j  when  9orr<: 
rqded.  It  v^  f^mid  to  contain  6S.6  per  cent,  of  sjiicaj,  2%^  of 
redoi^ideof  Irc^n,  7  of  water  and  cai^bopic  acid>  1  of  a^umioe» 
sQniQ  traces  gf  Ume  md  j^atiganese^  ai;id  0.8  w«re  lo8|» 

When  the  fa^ipa  goes  oa  well>  the  scoria  Uiat  floMr  out  are  whUe» 
01^  gjfLyhh;  pOf^mov^y  opake>  a;ad  coptain  4^.6  per  oei^t.  of  silic^, 
30  of  lime,  15  of  alumina,  3  of  oxide  of  iroi^,  withqui  any.ipaii^ 
g^^^  ot  chrome.  It  is  probable  that  this  is  always  ^he  composi- 
•tioaoif  sj:oris9  ftona  iron  «melti,ftg  furnaces,  wh^n  tjbej)pei;atipq,  if 
properly  performed  5  for  the  scoriae,  from  Geislautern,  wb^re  ar- 
gi))aci^ous  ore  Of  irqn  i/f  smek«d  by  the  addition  of  lini^»  beingeo^ 
amined,  ^ere  foucid  to  contain  4^  per  cent,  of  silica,  9Q  of  limo^ 
14.  of  aljomlne^  3  pf  x^  oidde  of  ^rop^  1  of  oxide  of  mangapi^S;, 
and  some  traces  of  copper.  The  coincidence  of  th^s^  9^11^9^  jf 
remarkable. 

"The  scoriae  that  run  when  the  fusion  does  not  go  tm  w^,  tire  - 
Very  porous^  almost  4;)lack,  and^  do  not  codtain-  any  globules.  oC 
iron.    They  contain  39.5  percent,  of  silica,  $5.6  of  lin(ie^  18  of' 
alumine,  3  of  red  oxide  of  iron,  and  some  traces  of  nianganese. 
So  that  the:  siiica  i^  in  much  less  proportion,  and  tb«  atbxSlf  eartilB 
iri^a  larger  th^n  in  the  former  scoria. 

The  art  of  smelting  iron  in  high  fomacet  may  be  f^uoed  (0 
these  &w  poiikis  z  To  find  the  pnopen  adfDiKtnre.of  oi^N  .aii4  <^€r 
maiterialB,  v^hkh  wili  3rield  scoosa,;  at  tfa&  temperature  of  the  furr 
nqjce,  that- have  sufficient  fluidi^'.  and  wjil  not  corrode  the  side^.of 
the  fire-place:  to  keep  the  temperature  at  a  standard  bmgjbt* 
and:  to  knkow  how  to  re'tnedy.theunliQmseea  variatiostf  that  m^ 
occsxtlfx  tA&cgostitueut  ingrddieixtsr  oflhe  bees  and  fuek  ] 

The  ivQti  run  fiom  this  fbrnace  is  gmy,  veiy  AnegKaiaed,  aod 
ralbetdaU;  it  la  veiy!  brittle,  aiid  jnay.beTodnced^to  powder,  bi^ 
is  soft  to  the  iile»  aflfd  ttA$  the  moulds  '^elL  It  wa$  foimd  ta.cqi^ 
tain  f3;  15  pis:  cant,  ofsietaliic  iron,  3%5  ofsiUca*  S^jl^  of oharooab 
0.&;dr:aluinibe,  a/iS.of  pbosplianis,,  O^tof  llme«  apdQ.3  qfr  s)4-* 
pl^ir,  with  s^me  trace  of  mattgaaiM^  but  nona-of  cfaritQa^^  Th4|} 
brittlenesa  ^ol»bly  depends  upoa.  the  phosphorus,  and,-d^e4  np( 
arito  from  its,  besag  sineltedM^ithfCoak^for.  the  Ff£MM;h&-Coi3|t6. 
oxtb  being  ^amelted  with  coak  yleldfid»  as  with;  charooal,  &  Vi^rjV^ 
g(HP4.irDapniperfQr;cat\Dooa.    .    '  .  / 

A  specimen  of  iron,  sent  to  the  Board  of  Mines,  as  being  of  vqiV) 
goQd  iiui^ity  lor  cah^ona;  being  (analyse^  j^^ioAp^^iottai^ti^ 
'  Uc;  iroa,' 2i^  ^charcoal,  (k54  of  siliou  0;VVofcfpb<M|Aiqini^r<ft. 
btde.cliniaiev  -  ^  tDK^-cif  aittminej 
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O^^erwfl&iM.— This  paper  may  be  said  to  contain  the  elemepts 
«f  the  art  of  smelling  iron  ores;  TKe  theory  of  smelling  cannot  be 
improved  in  any  other  way,  than  by  that  now  in  progress  in  the 
'minihg  ^hooFs  pf  France,  of  analyzing  the  ores,  additions  anJl 
fueremployed  in  the  smelting,  and  again  observing,  by  counter- 
analyses,  the  new  disposition  of  the  former  principles  among  th* 
scoriae  and  smelted  metals.  The  great  similarity  between  thp 
scoriae  arising  from  two  ores  of  ditlerent  compositions,  is  very 
striking,  and  shows  that,  by  attending,  to  the  analysis  of  the  scoriae 
proceeding  from  the  smelting  of  an  ore,  a  jndgrbent  may  be  formed 
of  the  addiiicto  lieces^y  to  be  made  to  the  ore  in  order  to  perfect 
the  fusion. 
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On  Bronxitfi,  £y  Mr,  Kla^proth. — Jown,  des  Mines-y  No.  1321, 
,  iwrf  jinn,  de  Chtm,  FoL  LXK/rom  Geklen's  Journ,  June  I8O7. ' 

t  Bronsitb  is  a  pale  bronze-coloured  stone,  found  in  masses  ot 
large  lumps,  of  a  brilliant  and  metallic  appearance  j  it  is  lameOaf, 
flfnd  the  flakes  are  very  distinct  in  one  direction:  the  thinner  flakes 
are  very  transparent,  although  it  is  opake  in  the  lurfip.  The  scra^ 
pings  of  it  are  white.  It  is  not  very  hard,  bat  very  brhtle.  Thi 
specific  gravky  i«  3.2. 

•  It  becomes  paler,  and  lost  one  half  per  cent,  of  its  weight  by 
etposnre  f&t  half  an  hour  to  a  red  heat. 

It  was  found  to  contain  60  percent,  of  silica,  2^.5  of  rhagnesia', 
flod  10.5  of  oxide  of  iron,  0.5  being  lost,  as  above  stated. 

It  is  usually  fotmd  in  small  pieces,  disseminated  in  serpentine. 
.    Schillerst^in,  schiUerspath,  or  schillerblende,  which  is  also  founfl 
in  serpentine,  is^aid  by  Heyer  to  contain  23.3  percent,  of  alumine^ 
«d<d  by  Gmeltn  18.     So  that,  if  these  analyses  are  right,  it  mu^ 
be  united  yrith  shot  ten  hornblende,  as  has  been  done  by  Karstetf. 

•  Hauy  hcis  united  smaragdite  and  bronzite  into  one  species,  under 
tfie  ftarae  of  dlallage,  from  which  he  has  separated  Labrador  horn- 
blende, and  made  that  a  peculiar  species  under  the  narme  of  htper- 
st^ne :  but  Vauquelin  has  found  in  smaragdite  i  notable  quantity 
of  lime,  and  only  a  tmal^  proportion  of  magnesia.  Bronzite  also 
ii  tio^  fusible  by  the  blbwpfpe,  whereas  smaragdite  yicflds  scoriak. 

'  Ohservnthns.'^^GTeat  confusi'bn  has  arisen  in  the  cTassificatioft 
4Nid  deterniioation  of  these  metalHc-looking  stones ;  but  this  coi^« 
fiision  teems  apprbaehing  to  itJB  end,  as  it  appears  evident  that  therW 
inpe  at  least  three  separate  species  of  these  stones'. 
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On  phospkoTte  Add,  and  the  Phosphates  of  Lime,  Irtm,  Lead,  and 
Manganese,  By  M.  Bbktbibr. — Joum.  des  Mines,  No.  l32. 

The  investigation  of  these  substances  is  important,  because  they 
are  combine4  with  the  most  comnaon  ores  of  irou^  and  u^ta  wij^ 
^e  smelted  metal  and  scoria. 

Phosphorus  was  acidified  by  nitric  acid,  aqd  the  liquor  being 
saturated  with  ammonia^  was  employed  to  prepare  th^  phosphates 
by  double  decomposition. 

Seven  grains  of  arragonite  dissolved  la  muriatic  acid,  yielded 
by  addition  of  the  phosphate  of  ammonia^  and  a  slight  excess  of 
anamonia^  5.5  of  calcined  phosphate ^  b^  driving  oft*  this  excess, 
03  more  of  phosphate  was  deposited.  The  remainder  of  the  lime 
was  separated  by  oxalate  of  ammonia,  the  precipitate  calcined  left 
078  of  quick  lime.  As  arragonite  contains*  50  per  cent,  of  lime,  . 
phosphate  of  lime  contains  54  per  cent,  of  lime,  an^  46  of  acid. 

Phosphate  of  lime  is  white,  gelatinous,  ap4  voluminous;  U 
strongly  retains  water  even  to  a  red  heat  -,  it  requires  a  very  high 
temperature  to  melt  it,  and  is  irreducibjip.  Although  calcined  it 
is  soluble  in  nitric,  muriatic,  or  sulphuric  acid.  Acetous  acid 
readily  dissolves  it  when  moist,  but  with  difficulty  when  calcmed. 
It  is  precipitated  from  these  solutions  by  hydrosulphuret  of  amr 
inonia,  or  by  ammonia,  but  is  redissolved  by  an  excess  of  alkali. 
it  is  also  precipitated  by  the  alkaline  carbonates,  but  is  redissolved 
if  they  are  added  to  excess :  in  the  dry  way  they  decompose  the 
phosphate  with  difficulty.  It  is  partly  decomposed  by  pur§  potash, 
either  in  solution,  or  in  fusion ;  in  the  latter  case  there  remains; 
after  washing  with  water,  a  phosphate  with  exc^s  of  lime,  which 
may  be  decomposed  by  acetous  acid. 

five  grains  of  red  oxide  of  iron,  dissolved  in  muriatic  acid,  and 
precipitated  by  phosphate  of  ammonia,  let  fall  a  phosphate  ofiitm 
ad  maximum,  which  being  calcined,  weighed  g.6  j  so  that  it  «onr 
tained  5%  per  cent,  of  red  oxide  of  if  on,  and  48  of  acid. 

This  phosphate,  was  gelatinous,  yellowisb,  white,  apd  bulky; 
it  retains  8  or  9  per  cent. .  of  water,  until  jt  is  heated  to  redness, 
und  ready  to  melt ;  when  melted,  it  becomes  brown.  It  is'eastly 
reduced  in  a  lined  crucible,  and  yields  ^5  per  pent,  pf  pbosphnret 
of  iron,  which  is  more  easily  melted  than  cast  iron,  is  lamelto, 
whitish*gray,  and  pulverisable.  }t  is  not  soluble  in  water  or 
acetous  acid,  but  dissolves  in  the-  strong  acids,  and  is  precipita|ei 
irom  them  without  alteration  by  carbonate  of  pqtash.    It  is  de*  j 

composed  by  the  fixed  sdkalies'  at  a  hoiling  heat.    Concentrated  i 

^mmonia  re-dissolves  it,  and  forms  a  red  liquor,  which  deposits 
fhe  oxide  on  boiling :  carbonate  of  ammonia  produces  the  same 
f^ffej^t   Hydrosulphar^t§  ^nd  pniisiates  decoynjpje  the  fotmiopi  of 
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Mf.  BertMtr  mi  phosphoric  j4aJt,  iSfc,  48S 

this  phosphate^  sulphurous  acid  and  sulphuretted  hydrogen  r^uc* 
ic  ad  mlninaum.  There  is  no  way  to  separate  the  excess  of  oxide 
from  the  phosphate  :  the  leductton  of  both  ad  miDimum,  by  sul- 
phurous acid«  and  subsequent  saturation  with  metallic  ifqn^  di4 
not  succeed. 

An  alkaline  phosphate  throws  down  from  a  solution  of  iroa 
ad  minimum^  a  white  bulky  precipitate,  which  first  changes  to 
gray/  and  afterwards  to  a  greenish  blue.  This  colour  is  destroyed 
by  heat,  and  is  changed  to  a  deep  ochre*yellow  phosphate  of  iroa 
ad  maximum,  with  excess  of  oxide. 

•  The  phosphate  ad  minimum  is  very  easily  altered ;  when  pum 
it  is  white,  and  is  thrown  down  of  the  same  colour  by  prussiates. 
It  dissolves  in  acetous  acid,  the  solution  deposits  yellowish  phos- 
phate ad  maximum,  by  boiling.  Nitric  acid  dissolves  it,  disen-^ 
gaging  nitrous  gas,  and  changing  it  ad  maximum.  Other  acids 
dissolve  it  without  altering  it.  Saturated  carbonates  precipitate  it 
from  these  solutions.  Ammonia,  and  carbonate  of  ammonia,  re- 
dissolve  it  of  a  brown-yellow.  Fixed  alkalies,  prussiates,  and 
hydrosulpburets  decompose  it,  "When  blue,  it  already  contains 
phosphate  ad  maximum,  and  produces  a  blue  pruasiate,-  which  It 
still  deeper  when  the  phosphate  is  ochre-yellow.  Its  compositioii. 
is  not  ascertained,  but  it  does  not  contain  so  much  acid. 

Ten  grain's  of  phosphate  of  liead,  obtained  "by  adding  phosphate 
of  ammonia  to  nitrate  of  lead,  being  dissolved  in  nitric  acidi  and 
,  precipitated  by  sulphuric  acid,  yielded  10.45  ofstlphate  of  lead, 
whidh  contains  74  per  cent,  of  oxide  of  lead  5  so  that  the  phosphata 
contains,  after  correcting  this  experiment  by  others,  TJS  per  cent, 
of  oxide  and  22.5  of  acid. 

Phosphate  of  lead  is  white,  flaky,  but  heavy  :  it  may  be  heated 
to  redness  without  melting.  Being  gr6und  with  oil,  and  melted  in 
a  lined  crucible,  it  was  partly  reduced ;  the  scoriae  were  white, 
well  melted,  opake,  crystalline,  and  in  large  laminae.  The  lead 
^as  very  soft  and  pure.  The  phosphate  is  soluble  in  nitric  acid, 
and  very  difficultly  iti  acetous  acid  :  muriatic  and  sulphuric  'acid 
'  decompose  it  completely.  Alkalies  and  carbonates  precipitate  it^ 
and,  if  in  excess,  partly  decompose  it ;  if-the  excess  is  considerable, 
they,  especially  potash,  retain  a  little  oxide.  It  is  not  soluble  ia 
ammonia.;  prussiates  and  hydrosulpburets  decompose  it  completely^ 
Hydrosulphuret  of  ammonia  was  poured  into  a  solution  of  5.25 
gr.  of  phosphate  of  manganese  in  muriatic  acid  ;  the  supernatant 
acid  yielded  4.8  of  phosphate  of  lime;  0  3  more  were  afterwards 
separated  from  the  precipitated  hydrosulphuret  of  manganese :  so 
that  phosphate  of  manganese  contains  44.4  per  cent,  of  acidj, 
and  55 .6  of  oxide  ad'  minimum . 

Phosphate  of  manganese  is  as  white  and  bulky  as  that  of  lime| 
It  may  be  ignited  without  melting  j  its  colour  tarnishes.  It  is  soluble 
In  all  acids,  even  the  acetous,  if  still  moist.  Fixed  alkalies  pre- 
fiflMi  it  irpin  these  sdutions,  aod^  if  add^  to  excess^  decompose 
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it.    Fti|58iat66  aad  bydrosulpburetg  decompose  iL    Ammoiiui  -te^ 

dissolves  it  i  the  solution  is  colourless^  and  lett  fall  all  the  oxi^O) 
df  a  brown  colour^  on  boiling.  5.1  gr.  mixed  with  oil^  and  meltedj 
yielded^  even  on  lepeating  the  fusion,  only  O.I  of  very  brittle 
tnetab  the  scoriae  were  well  melted^  Compact  and  green^  and 
weighed  3.9»  so  that  this  phosphate,  with  excess  of  oxide^  con- 
tained '29.Z  per  cent,  of  acid,  and  70.7  of  oxide.  The  easy  iitfi- 
tnity  and  difficult  reduction  of  this  phosphate,  point  out  the  u«l 
of  certain  oxides  of  manganese  in  purifying  the  pbosphurett^ 
l^inds  of  iron. 

One  grain  of  phosphorus  was  acidified  by  nitric  acid,  saturated 
^itb  amnionia ;  this  phosphate  threw  down  4.8  of  precipitate  £roQ| 
muriate  of  lime ;  hence  the  phosphate  of  lime  contains  IK).^  pet 
tent,  of  .phosphorus,  and  the  phosphoric  acid  consists  of  45  A  per  ■ 
^^ent.  of  phosphorus,  and  54.6  of  oxygen. 

1.2  gr.  of  phosphcHTus  acidified  by  nitric  acid,  was  mixed  witb 
a  solution  of  2.3  of  red  oxide  of  iron  ;  and  neutralized  with  am« 
inoma>  it  yielded  4.8  of  phosphate  of  iron  :  the  liquor  did  not  re* 
fain  any  iron,  but  formed  with  muriate  of  lime  0.66  of  phosphate: 
bence  46.$  of  pho^horus  produced  100  of  acid. 

Kitrate  of  lead  holding  13  gr.  of  metal,  and  K5  of  pbosphoruf 
reduced  into  pbosnhoric  acid«  yielded  I6.95  of  phosphate 0/  leadi 
fhe  remaining  acid  produced  0.6  phosphate  of  lioae:  as  oxide  of 
lead  contains  7  per  cent  of  oxygen,  46.  &  of  phospheras^  pvodiiAcfd 
100  of  acid.  The  phosphate  contained  an  excess  of  oxide,  for  k 
was  composed  of  17.58  per  cept.  of  acid,  and  8^.42  of  oxide. 

Muriate  of  mangaqese  precipitated  by  phosphate  of  amiftoni% 
formed  fronl  1.3  gr.  of  phosphorus,  let  fall  at  leaat  5.1  of  pbosphfllf 
pf  ipanggnese,  and  there  remained  as  much  acid  as  fbdiied  1.15 
pf  phosphate  of  lime.  Admitting  46. 1  per  cent,  of  phospbonv  im 
the  acid,  the  former  statement  of  the  compositioa  of  phospbal4  of 
inanganese  is  confirmed. 

It  further  appears  that  the  whole  of  the  pho8phoni9  contaieedili 
phosphate  of  iron,  do^  not  enter  ioto  the  phosphmec  Ibrnoed  from 
it.  100  of  phosphate  produce  45  of  phpsphuret,  so  that  allewiiig 
the  red  oxide  of  uron  contains  30  per  cent  of  oxygen^  \S.6  ^ 
'l^osphorus,  equal  to  :^g^  of  acid,  if  lost;  but  if  the  poosphate  «e» 
quires  ao  excess  of  base  before  it  is  leduted,  it  ought  to  coMw 
73.7  per  c^t.  of  oxide^  and  26.3  of  acid. 

Fbospburet  of  iroq  contains  90  per  cent,  of  pkosphoras,  aod 
80  of  iron. 

Phosphoric  acid  is  coloi^rless,  perfectly  transparentj  and  dmelite 
fike  horp,  unless  too  long  exposed  to  heat,  SO  gr.  o£  solid  aridk 
prepared  in  the  old  method  from  bones,  produoed  l^.5of  phoa* 
pbate  of  lime,  equal  tp  5.75  of  dry  acid;  it  alae  ^(mxsm^i  seferal 
Ifoluble  phosphates.  It  is,  i\oweveo  impossible  to  separHe  |li# 
water  from  the  acid  by  heat,  and  the  acid  itseli^ia  volatSie  al  9. keel 

jl^w  IgiiitiQp*   IW^  tp'i»d4»^as  loir  •  ^w  «temerw>iiir|» 
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crucible,:  H  xeUmecl  40.2  per  cent,  of  watar»  so  that  kxxiify  eon«^ 
Uined  49.8  per  cep^,  of  acid,  ef^ually  drj  as  in  calcined  pb(»idMt^ 
of  lime. 

Olsfrvatiom^-T'M  the  ores  of  iron,  which  are  most  nsuallf 
•OM^d,  contain  phosphorus,  its  acid,  and  mangsmese,  airy  ad- 
dition to  our  knowledge  of  those  substances  must  be  highly  use-'- 
ful  5  and  the  more  so,  when  experiments  are  made  with  so  mucUr* 
^care,  and  related  so  clearly,  as  the  piesent.  The  papers  fumi^seif  * 
by  M.  Berthier  rank  among  the  best  in  the  Jouruj^  des  Mines, 


(hrred  ZeoUte  of  the  Tyrol     Bv  M,  LAUOiEK.-r/owrw,  de,  Bl}j^$p, . 
•  December  ISO7. 

rBUiOMS  foiiiid  the  red  zeolite  in  the  valley  of  Zui6aiiti,  in  &«. 
yicfftnine.  '  . 

.bris  radiated  like  zedite,  and  appouiB  to  be  composed  t^fsm^ll^ 
tofnpfe^sed  prisms:  it  does  hot  fomi  a  jelly  witb acids;     It't:Qri-| 
M^QSi  about  l-6th  of  calcareous  carbonate,  which  was  separte(f  trf 
nieaus  of  nitric  acid.  *     '     . 

.,  .Ooiaiisd)F.$)s>  it  yielded  45  per  ccot.  o^  silica,  16  of  tincpmbinedf' 
carbooaHe  of  .liaae)  Ijl  of  combined^  lime;  10-  of  alamihe,  4  of". 
oifdtMi  iroo,  0.^  of  oxidieed  manganese,  12  of  water,  atid  l;5  ' 
were  lost. 

^Xtresembleatremblite  (or  grammatite)  by  its  radiated  needle, 
and. by*  the'  irhomboidal  plates  of  the  limestone  which  is  intimatel|'  ^ 
mixlld  with  it ;  while  in  other  respects  it  resembles  stilbite. 

-Wbfiiitwo>bDdlesiara.copipbsed.of:  the*  same  princityles,  in  ($f*  ' 
ferent  proportions,  it  is  difficult  to  determine  precisely  their  tie*  ' 
^{lapltivfilMtS:}  ^butif  .they  cobtatn  other  pAncipl^^  they  can  be, 
es^^y  and  (ruly^separat^  by  means  of  their  analysis.    Now  tre-  ; 
ni^ite^and  stilbtle  ave  very  distinct  in  their  composition.    Tremolite^ 
c^taips  much  magneMa,  which  probably  comes  from  thedolomlto  .' 
iil.'^cib  it  la  Ibumi,  and.  it.  does  not  contain  any  alumine.    Stil- 
bile^  en  the:>Q|ber  hfiid,  abounds  m  alumine,  and  contains  no 
nil^nesia. ;  1  ktacsii\if  is  easily  distingukhedi^oai  tremoli^  5  atid  redl ' 
xeolite  of  the  Tyrol  is  evidently  a  stilbite,  •  ^ 


'0n  bleacfdi^,'Siik:    JS^  3f;  Road,— ^««.  de  Chinu,  Vol  LXPl  ■; 

i:h^tk»t(owmm  ^t  of 'tfaiB. memoiKr  thia  action  of  light,  water^  ' 
an4^dleir<>ageiijtsi  itpon  raw  silk>  is  eacambed,  and  i  also  the  sab-  ' 
at^MM  fopiiSlaHiitadlwith  it4  in  libetlatter,  theprindples  deducibl^^ 
ftJjaTtfcitt^tanwiMliy^ajarff'^plfe  of  sHV.  ; 

White  raw  silk  becomes  still  whiter  by  the '  sun ;' the  finej^]:.'^ 
lo^MltewMmiorilsteaita  oioor^^^  bf  agood«wlyite; 

the  dirty  yellow  silk  acquires,  by  a  long  exposure  to  the  light,  a 
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dipigy  ftfckU  A  wfiite  coloar.  Yellow  silk,  pattly  bteached  by  soap, ' 
faehog  expi^sed  for  £oiir  or  five  days  to  the  sun,  is  rendered  of  many - 
shades  of  white. 

Yellow  raw  silk,  boiled  for  eight  honrs  in  water,  and  the  water 
eiraporated,  left,  1.  a  dry,  iriable,  reddish,  restn-like  substance^ 
▼ery  soluble  in  water  -,  2.  colouring  matter,  very  soluble  in  alcp-  * 
hoi,  forming  a  greenish-yellow  solution ;  3.  a  substance  insoluble 
in  boiling  water,  soluble  in  hot  alcohol,  and  falling  down  as  it 
cpols  in  light  and  very  white  flakes }  4.  a  blackish-brown  restduej  ' 
burning  like  animal  substances,  insoluble  in  water  or  alcohol,  but 
soluble  in  concentrated  acids.  White  raw  silk  yields  the  same 
products,  except  the  colouring  matter. 

Yellow  raw  silk  was  boiled  for  some  hours  in  alcohol,  smd  the, 
Mlation  poured  off  while  hot.    The  solution  was  very  clear,  and 
of  a  fine  gold  colour,  more  or  less  deep ;  on  cooling,  a  flaky  sub- 
ataoce  fell  down,  and  remained  upon  the  Alter  in  th6  form  of  a  ^ 
&ie,  yellow,  opake  jelly,  which  was  very  much  reduced  by  dijrmg, ' 
•od  formed  only  veiy  light  and  thin  pellicles.    The  colouring  mat* 
ter  was  separated  from  it  by  cold  alcohol.    The  fat  matter,  inso*  ' 
luUe  la  cold  alcohol,  was  analogovs  to  wax,  spermaceti,  and  • 
adipocire.    Fine  yellow  silk  becomes,  by  this  operation,  of  a  good  • 
white,  but  ordinary  silk  remains  coloured.    This  reddish  tinge 
may  be  given  to  yellow  raw  silk  bleached  by  the  son,  by  leaving  • 
it  lor  some  months  on  the  grass,  maceradng  it  in  oxymuriatic 
add,  or  by  boiling  it  for  some  hours  in  alcohol. 

Although  oxymuriatic  acid  does  not  change  the  colour  of  yellow 
raw  silk,  it  produces  a  remarkable  change  in  the  gummy  sub* 
stance.    Soludons  of  caustic  soda,  or  of  neutralised  soda,  boiled  > 
for  several  hours  on  8ilk>  did  not  take  up  so  much  soluble  matter 
as  alcohol. 

The  good  eflects  of  soap  have  been  long  known ;  bat  it  waa  ' 
thought  prudent  to  analyze  that  made  use  of,  as  also  the  water.  * 
The  soap  was  found  to  contain  52.29  per  cent,  of  water,  41.58  of 
oil,  and  6.13  of  soda :  but^  according  to  LeKevre,  Dsnnoet,  and  ' 
Pelletier,  the  soap  they  examined  contained  only  30.46  per  cent, 
of  water,  6O.95  of  oil,  and  8.59  of  soda ;  so  that  soap  may  containr 
more  than  20  per  cent,  of  superfluous  water,  without  losing  ita 
aolid  form. 

The  Seine  water,  at  Paris,  yielded,  on  evaporating,  10  litrea 
(610.3  cub.  in.)  of  it,  on  an  average  2  grammes  (30.8  grains)  of* 
muriate  of  lime  mixed  with  carbonate,  equal  to  1.21  grEBumes  of 
lime.    From  this  it  appears,  that  in  bleaching  30  chilogrammea 
<about  601b.)  of  silk,  with  7'^  (about  15  lb.)  of  soap  and  75Q 
(about  15001b.)  of  water,  0.6  (about  1  lb.  5oe.)  of  soap  is  d^ 
composed;  and  when  water  from  the  Qobelins  river  is  used>  * 
which  contains  more  calcareous  salts,  1.8,  or  about  a  quarter  ^- - 
iKe  soap,  is  rendered  useless. 

Baw  silk>  treated  with  a  solution  of  soap,  yidded  at  mocb  gms^ 
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I  wixyiod  colouring  matter^  than  ^en  either  water  or 
iUuUiet  were  employed :  atid  on  examining,  by  means  of  ^alcoho^y 
silk  that  bad  been  treated  with  different  liquids,  that  which  had 
been  treated  with  a  solution  of  soap  yielded  rery  little  fat  or  co- 
louring matter  to  the  alcohol^  and  muth  less  than. the  otl^r  spe^* 
ciffle»8. 
The  stiffness  of  silk  is  owing  to  gum,  which  forms  23  or  24 

Scent,  of  it.  When  dry,  the  gum  is  friable,  and  yields  a  veiy 
^  U  reddiali-yellow  powder,  smelling  and  tasting  like  extracts* 
It  is  not  softened  by  heat,  but  blackens,  and  is  converted  into  coaL 
It  is  soluble  in  six  times  its  weight  of  water,  formings  transparent 
bfown-ied  solution,  whicii  is  yellow  when  spread  out  thin,  and  be* 
comes  greenish  and  putrid  when  exposed  to  the  air.  The  solutioa 
lathers  like  that  of  soap.  Concentrated  sulphnric  or  muriatic  acidi 
deepens  the  colour  of  this  solution  $  nitric  acid  changes  it  to  a 
ffolden  yellow ;  sulphurous  add,  and  especially  the  gas,  brig^eos 
3ie  solution,  and  changes  it  to  a  pale  greenish  yellow.  Aloohdy 
of  the  specific  gravity  of  0.8293,  and  at  80*=*  Cels.  (176°  Fabr.)^ 
does  not  dissolve  this  gum.  Qxymuriatic  acid  throws  down,  iroinr 
A  solution  of  the  gum,  an  abundant  white  precipitate,  which  be* 
•omes  reddish  in  the  air  5  its  solubility  in  water  is  not  altered,  but 
it  is  r^idered  soluble  in  alcohol,  whether  hot  or  cold.  A]kaHe» 
dk>  not  alter  the  solution  of  the  gum,  but  nut-galls  throw  dowiY 
ft  precipitate.  As  Lyons  could  furnish  several  hundred  tons  of  tbi& 
•abstance^  if  it  were  separated  from  the  soap^.  it  might  be  of 
ttlility. 

The  coiourii^  matter,  which  is  only  found  in  yellow  silk,  is  a 
resinous  substance,  almost  solid  at  12^  Cels.  (54°  Fabr.),  and 
entirely  liquid  at  30^  (86^  F.),  which  forms  about  l-SStb  or 
l-(X)th  per  cent,  of  the  silk.  It  has  a  strong  smell,  arising  from 
the  volatile  oil  combined  with  it,  which  resembles  oil  of  aniseed* 
and  may  be  separated  from  the  yellow  raw  silk  by  means  of  aico* 
bol.  The  most  concentrated  solutions  of  this  colouring  matter 
are  rendered  colourless  in  a  few  days  by  the  sun.  It  is  not  so- 
luble in  water,  but  soluble  in  8  or  10  times  its  weight  of  alcohoL 
Caustic  alkalies,  especially  ammonia,  has  some  action  upon  it. 
The  solution  of  soap,  although  it  has  but  little  action  in  the  cold, 
dissolves,  a  greater  quantity  than  the  alkalies  at  a  boiling  heat. 
Sttipburicand  muriatic  acids  render  it  black,  but  sulphurous  acid 
partly  takes  away  its  colour.  Oxymuriatic  acid  convert^  it  im* 
mediately  into  a  solid  white  substance  analogous  to  wax. 

The  wax  of  silk  is  found  in  all  kinds  of  silk,*  and  forms  about 
i«900thor  l-300th  part  of  China  silk.  It  is  hard,  brittle,  am} 
risghtly  coloured ;  it  melts  at  75  or  80°  {J67  or  17i°  Fahr.). 
Ittatduble  in  water,  but  very  soluble  in  alkalies  or  soap.  Alcohol, 
sp.  gray.  0.8293,  takes  up  only  1 -2000th  of  its  weight  at  20  or 
26^^(69  or  77"^  Fabr.)  >  and,  at  a  boiling  beat,  about  l-30(|thor 
K4Q0ib.    The  solution  is  scarcely  coloured^  it*  grows  tuit>ftl  even 
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while  h0t,  and  Ut»  M  white  flakes.    Whmi  ax^,  tb«w*f!im 
a  bluish  white  maas,  which  diminishes  greatly  on  drying,  ^oA 
is  reduced  to  very  thin  plates,  slightly  transparent. 
.  White  raw  silk  contains  only' this  wax,  and  some  oil,  wJ»ch 
With  gum  appears  to  give  colour  to  silk. 

Silk  is  usually  treated  with  a  solution  of  soap,  in  order  to  render 
it  soft,  white,  and  brilliant,  without  affecting  its  strength. 

White  raw  silk,  boiled  for  three  hours  with  300  parts  of  wateri 
is  rendered  soft  and  brilliant  5  but  yeUdw  reqiuces  400  parts,  and 
four  or  five  hours  boiling,  and  even  Ihen  it  retains  much  of  its 
colour.  It  requires  1- 100th  part  of  puie  caustic  soda,  with  the 
tisual  quantity  of  water,  and  usual  time  of  boiling,  as  when  soap 
Is  employed;  to  prepare  white  raw  silk ;  and  l-73th  or  l*8Qth^  to 
pr^are  yellow  raw  silk.  The  preparation  with  soap  varies  in  dif- 
ferent manufactories  -,  but,  on  the  average,  yellow  raw  siik  to  be 
bleached  requires  60  or  70  chiliogrammes  of  soap  for  100  of  silk, 
fnd  at  least  four  or  six  hours  boiling ;  the  white  raw  silk  only  30 
,  or  33  of  soap,  and  four  hours  boiling :  the  mean  proportion  of 
water  being  25  or  30  times  the  weight  of  the  silk. 
~  Comparative  experiments  being  made,  the  white  raw  silk,  pn* 

C4  with  soap,  was  very  white  and  brilliant  $  with  soda  so^,  hoi 
white,  as  having  a  yeUowish^gray  tinge.  $  with  water,  althovgk 
Tery  soft,  dull,  and  having  a  yellowish^gray  tinge.  .  Yellow  raw 
ailk  exhibited  the  same  differences,  but  the  soda  had  not  acted  so 
•IroDgly  upon  it  as  the  water.  The  white  silks  lost  upon  an  ave« 
tage  24  to  23  per  cent,  and  the  yellow  26  to  28.  The  silks  pcen 
p^ed  with  soap  were  stronger  than  those  boiled  in  wMer,  or  with 
soda  y  and  were  of  superior  brilliancy  when  dried. 

In  boiling  silk,  copper  vessels  have  some  inconveniencies,  on 
account  of  the,  ease  with  which  they  are  oxidized:  and  as  tiie 
calcareous  salts  present  in  water  diminish. the  soap,  it  is.necessaryr 
to  use  very  pure  water,  and  only  a  certain  quantity,  which  is  l§ 
or  16  times  the  weight  o£  the  silk:  l-12tb  or  1-dth  of  soap  i§ 
sufficient  for  white  raw  silk;  but  for  yellow  raw  silk  it  is  neces* 
Bary  to  add  50  or  60  per  cent,  of  soap.  Even  an  equal  weight  of 
soap,  and  the  subsequent  use  of  sulphurous  acid  gas,  does  not 
render  these  silks  as  white  as  the  oth^i  when  treated  with  25  per 
cent,  of  soap.  As  to  the  time  of  boiling>  the  silk  which  wda 
boiled  the  least  time  was  whiter,  more  brilliant,  and  had  lost  krt 
of  its  weight  than  that  which  had  boiled  a  longer  time. 

Silk,  if  the  boiling  be  continued  too  long,  4o8es  (he  white  eo*- 
kmr  it  has  acquired;  the  following  experiments  wefe  made*  to 
determine  the  cause  of  this  alteration  :  White  raw  silk,  fopiM^^ 
a  vessel  which  permitted  2o5tfa8  of  the  water  to  b^  evaporated,  was 
not  80  white  as  that  boiled  in  a  vessel  that  did  not  permit  any  ev»» 
poTBtion  to  take  place. 

Very  while  silk,  which  had  been  bcnled  with  soap,  waa  agaia 
boyed  Ibran  hour  in  the  toap-l^bor  and  in  aoltifiieo  of  gnmi-  if 
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Silk,  already  bleached  by  soap>  waa  boiled  again  for  fimr  iMxim 
wilh  a  quarter  of  its  weight  of  soap.  The  white  raw  ailk,  thua 
floubly  bleached,  had  a  greenish-gray  tint;  it  was  doll  and  harsl^ 
liavuig  acquired  some  resemblance  to  thread  in  hardness;  it  had 
lost  l-fBd  of  its  wdgbt,  and  f  par  cent,  of  its  strength.  The 
ftAlow  raw  silk  was  whiter  than  at  the  first  bleaching,  bnt  iiad  loit 
some  of  its  aoftneas  and  brilliancy,  with  !•  107th  of  its  weighty 
and  a  or  6  per  cent,  of  its  strength. 

White  raw  silk,  bleached  by  8oap>  and  very  white,  being  boiled> 
•Aer  cateful  washing,  for  many  hours  in  distilled  water,  and  the 
wnter  itfterwards  evaporated,  yielded  a  small  quantity  of  animal 
matter,  not  analogous  to  the  products  above  spoken  of,  but  whi(^ 
burned  in  the  same  manner  as  silk. 

As  silk  is  completely  bleached  in  less  than  an  hour,  the  boiling 
should  not  exceed  that  time ;  the  soap  apd  silk  beiog  put  about 
half  an  hour  before  the  water  boils,  ahd  the  latter  frequentliir 
turned.  A  less  time  would  suffice  for  trames  and  organzines. 
•<  b  is  t9  the  alterations  wluch  take  place  when  the  boiling  is  too 
long  cpntkMied,  that  the  impossibility  of  alunnng  silk  in  the  hol^ 
iMith  isxowing ;  and  the  kas  of  brillidncy  wh^i  ailk  is  dyod  of. 
colours  rather  bcown,  for  which  a  boiling  heat  is  necessary. 

ObservtUions, — ^These  experiments  seem  to  be  of  importaooe  im 
|he  manufacturers  and  dyers  of  silk.  It  were  to  be  wished  that 
we  possessed  a  set  of  experiments  upon  a  plan  equally  itgular  m 
respect  to  the  preparation  of  our  staple  commodity  of  wool. 


0n  an  Apparatus  fiir  m&ukfing  Phosphorus  into  Sticks,    By  M. 
DriTOtJCHBs.— ^«na/«  de  Chxm,  FbL  LXK 

Thb  old  methods  of  moulding  phosphcmis  into  sticka  being  iois 
pUf^t  or  dangeKms,  th«  fpllowMig  apparatus  m^s  mvenled,  com- 
lioied  of  tw^  parts  s 

,  .^e  i&rst  is^  a  Jina)l.inir«rte4  bra^s  pooe,  with  a  handle  fiwteQeii 
to  one  side,  and  a  brass  cock  at  the  lower  or  narrow  end  \  lihti 
cock  terminates  in  a  small  lube,  that  can  be  inserted  into  the 
(^th;^  of  the  jnoakUiig  t^bts,  which  vte  stopped,  at  their  lower 
ffl4,'iiff:ith  cork  ori^at  hite,  .Th<we  tubes  are  retained^  i&  great 

Smbar  i|nd  |n  $|n  upright  ppsiticHi,  upon  a  brass  diA  an  ioqb 
i^t  by  tarp  <}iapbiaa|s  piemdirUb  holes,  tend  keptate  ont 
f^apifi^t  ^taaqe Irpm eai# o^,  a»d  fipm  tJwidiA>  ^ aiaiddito 
stem,  which  has  a  ring  at  the  end,  so  that  the  whole  of  tjw  tjobii 
may  be  lifted  up  at  once  by  means  of  a  hook. 

The  dish,  with  the  tubes  in  it,  is  plunged  into  warm  water,  so 
that  the  orifices  of  the  tabes^  which  are  to  be  pievkmaly  filled 

8fta 
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with  water^  may  be  about  two  or  three  millimetres  (1-lOth  of  ait 
inch)  above  the  surface.  Some  phosphorus  is  put  into  the  conicai 
vessel,  and.  melted  by  meaus  of  boiling  water  >  the  end  of  the 
cock  being  then  put  into  the  orifice  of  a  tube,  it  is  turned,  and 
.the  tube  tilled  with  phosphorus  to  5-6ths  of  its  height.  When 
all  the  tubes  are  filled,  the  dish  is  lifted  oat  of  the  warm  wat^r 
«pd  plunged  into  cold,  in  order  to  fix  the  phosphorus,  which  is 
then  poshed  out  by  means  of  a  wooden  or  glass  rod.  The  super* 
£uoQs  phosphorus  is  easily  extracted  from  the  vessel  in  which  it 
was  melted,  by  reason  of  its  conical  shape. 

OSservaiions. — ^This  apparatus  is  certainly  very  effi^ual  for  the 
-purpose  for  which  it  is  intended }  nor  would  it  be  easy  to  imi* 

|>rove  it. 


On  oxymuriatic  Acid,    By  M.  Joseph  Mojon.— »^;fn.  ie  Chim* 

No.  192. 

It  was  frequently  observed,  in  making  oxymuriatic  add, 'that 
when  the  acid  that  was  distilled  was  poured  off,  and  the  receiver 
left  for  some  time  exposed  to  the  light,  the  acid  adhering  to  tlie 
sides  lost  its  smelly  and  acquired  that  of  muriatic  ether.  In  ¥ikm 
manner,  the  oxymuriatic  acid  itself,  being  exposed  in  well-stopped 
bottles  to  the  sun,  ceased  to  fbme,  and  acquired  an  ethereal 
amell;  so  that  the  oxygen,  instead  of  being  disengaged^  entered 
Into  new  combinations. 

Some  oxymuriatic  acid,  which  had  been  exposed  to  the  air  for 
near  two  years,  and  had  acquired  an  ethereal  smell,  was  saturated 
with  magnesia,  and  then  distilled.  The  liquor  that  came  over  was 
rectified  by  a  gentle  heat,  and  yielded  a  limpid,  colourless  liquid^ 
of  a  very  strong  ethereal  smell,  and  tasting  like  muriadc  ether 
diluted  with  water.  It  did  not  alter  the  colour  of  infiision  of 
tnallows,  nor  did  it  take  fire,  being  still  too  much  diluted. 

It  is  probable  that  a  portion  of  ether  is  formed,  at  the  first  dia* 
filiation  of  oxymuriatic  acid,  as  was  remarked  by  CKobertj  but 
that  the  strong  smell  of  the  latter  hinders  diat  of  the  former  from 
Mng  perceived. 

Observaiuins.-r^n^  observations  of  Giobert  were,  at  the  tiMi 
•f  their  publication,  considered  as  fodtkded  on  mistake,  and  tM 
i^pearanoes  were  judged  to  have  arisen  fVom  the  ott  of  the  IR 
talis  with  which  the  vessels  were  dosed.  It  is  probable  that  senot. 
Mosioii  of  the  same  khid  fnay  hare  token  place  in  the  presei^ 
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On  the  Change  of  Malt  Spirit  into  Vinegar,  and  on  the  CoUmir  oj 
'  Memp'ieed  Oil.     B^  M.  Xesal. — Jjin.  de  Chim.  No.  ig2. 

i  Some  mrit  spirit  haiviitg  been  mixed  with  an  equal  quantity  df 

I  water^  and  some  beech  charcoal  added  to  it>  the  mixtore  wa^i 

li  forgotten  for  qear  a  year,  when  it  was  foond  to  be  changed  into 

9  Strong  vinegar>  which  retained  the  bad  taste  of  the  beer. 

Hemp-seed  oil  may  be  distinguished  by  its  appearing  of  a  fin« 
i  blood-red  colour  by  a  direct  light,  so  that  when  mixed  with  lint- 

I  t^  oiMt  may  be  easily  distinguished  as  it  floats  on  the  surface. 


0n  the  Juice  of  Onions,  and  on  Manna,     By  Messrs.  Fovecrot 
and  VAuauELiN. — Ann.  de  Chim.  FoL  LXV. 


Qirions  yield  a  white>  viscous,  rather  opake,  strongly  sc^ited, 
juice,  which  turns  of  a  rose*coloor  by  contact. of  air.  This  juk9 
is  acid,  and  yields  a  precipitate  by  acetate  of  lead,  lime,  oxalic 
acid,  nitrate  of  silver,  and  potash.  When  distilled,  it  yields  a 
Watery  fiuid,  with  a  few  drops  of  oil  swimming  on  it. 
J  The  distilled  water  is  slightly  acid  ^  it  has  a  strong  smell  and 

'  milky  appearance,  and  yields  a  pale  yellow  precipitate  by  acetats 

of  lead.  It  contains  sulphur  dissolved  in  an  essential  oil ;  henct 
nxymuriatic  acid  renders  it  transparent,  scentless,  and  causes  it  to 
precipitate  nitrate  of  barytes.  When  distilled  in  copper  vessds, ,  a 
MUide  of  black  iridescent  sulphuret  of  copper  is  formed  in  tbo 
head  of  the  still. 

The  portion  of  onion^juice  that  remains  after  this  distillatioQ  de* 
posited  a  fawn-coloured  mat^r,  from  which  alcohol  separated 
■ome  oil  and  sulphury  the  remainder  of  the  deposit  yielded,  .oQt 
distillation,  a  black  fetid  oil,  and  carbonate  of  ammonia :  \MEa»  it 
vasjpfobal^  a  vegeto^anunal  matter  analogous  to  gluten. 

Toe  supernatant  liqnor  was  deep  brown  red,  it  was  sweet,  and 
precipitated  acetate  of  lead  yellow ;  this  precipitate  melted  by  tbo 
Mow<-plpe;  became  black;exhaled  the  smell  of  sulphurous  acid,  and 
kdft  a  globule  of  pl^ospfaiate  of  lead.  It  dissolved  in  dilate  siik 
phnite  acid;  and  tha  solotion  precipitated  by  anmioQia,  orjime* 
Wer,  l«l  fifOl^fdioqpiiate  of  lime.  < 

<  Onion-jttkse  being  left  to  ferment,  at  the  tea^ratiire  of  1^  ivr 
aCP  (69  to  68^  Fa^r.^  did  not  emit  any  gas,  but  it  became  fMUr 
colour  4md  yellow,  depositing  a  fawn*cdoar  sediment,  and  mui 
coATtftod  into  vin^ar  retaining  the  tmeU  ^  onions,  to  that  tho 
itid^il  was  not  akemd. 
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The  sediment  that  was  deposited  was  very  fine,  forming  a 
smooth  paste,  and  having  a  &troQg  smell  of  onions.  It  yielded 
sulphur  and  an  oil  by  means  of  alcoholi  as  oxymuriatic  acid  added 
Jto  the  alcohol  enables  it  to  precipitate  nitraie  of  barytes.  The 
reniainder  of  the  sediment  b^  less  smell,  and  exhales  the  odour 
of  animal  substances  on  hot  coals.  It  does  not  act  as  a  ferment 
lo  a  solution  of  «ugar.     . 

The  vinegar  of  onions  is  yellowish,  and  has  an  acid  taste,  but 
j^et  saccharine ;  it  marks  6"  hydrom.  for  acids.  When  suiEcientlj 
concentrjited,  divei^ging  groups  of  white  needle-like  crystals  are 
tcHUned  in  it.  These  crystals  have  a  sweet,  and  vet  acid  taste,* 
they  are  mixed  with  gummy  matter  and  citric  acid.  Hot  alcohol 
leaves  the  gum  untouched,  and  deposits  on  cooling  the  whitix 
crystalline  substance  in  needle  like  crystals. 
'  Tike  purified  orystak  are  sBow*wlHte,  and  have  a  sm^H  °ttirrhn 
rtne  taste,  they  are  equally  soluble  in  water  or  alcohol,  and  bum 
likeaugar.  The  solution  does  not  ferment  with  yeast.  Nitri^ 
acid  converts  them  into  oxalic  zlcid,  and,  if  tbey  contain  any  mu- 
cilage, mucous  acid.  Manpa  itself,  if  tlie  mucilage  be  carefiilly 
Separated  from  it,  yields  only  oxalic,  and  no  mucous  actd>  by^  the 
flctioa  of  nitric  acid.  It  appears,  therefore,  that  these  ciystals  BJXa, 
Id  fact,  manna. 

^  The  raw  juice  of  onions  contains  only  fermentesdble  sugar,  so 
that  the  manua  found  in  the  fermented  juice  is  a  product  of  the 
Operation.  Whence  it  may  be  concluded,  that  a  solution  of 
sugar,  either  when  it  is  too  dilute  or  it  contains  some  peculiar  &i^ 
ttient  different  from  yeast,  is  divided  by  fermentation  into  two 
unequal  portions :  1st,  vinegar,  containing  less  of  the  radicals  tbaa 
iugar  ;  2d,  manna,  which  contains  more  of  the  radicals.  Jt  is* 
therefore,  not  improbable,  but  that  in  mannaryidding  trotes  this 
substance  is  formed  in  their  saccharine  sap,  by  means  of  acetotfr 
fermentation  excited  by  thegluten  of  the  vegetables  -,  whence  new^ 
^inanna  is  acid,  and  has  the  smell  of  vinegar. 

Manna  was  found  to  contain  not  only  tho  crystalliaabb  sab* 
itaace  above^meotiooed,  bat  also  some  fermentesciblo  siig^».  ft 
small  quahtity  of  a  nanseoos  yoUow  matter,  not  destrodiUe^if 
farmebtation,  and  which  appears  to  produce  the  piirg^itiye^jl^ti 
of  manna,  and  also  a  little  mucilage. . 

.  Juice  of  melon  also  contained  ouuina,  when  ftrmeBteii,  but 
Ddt  before. 

*  M4  grammes  (^8  om.  trOy)  of  iaainssated  jake  ef  mofHOf 
mixed  with  2  litres  (quarts)  of  water,  aad  dOgcataoles  40-9^  Mh) 
9€  '4tiM  yeast,  fersnenled  U  W  arlUf,  emitted  carlMHUc  iicld  $u, 
gftdt  yieUled,  on  disdllation,  1 34  ffwat,  at  bf aody  at  ^  dei^/i/te 
mMah  is  equal  to  78  g^.  (2.84  qb.)  of  akehol,  at  4Cf ;  rTkk.ip» 
itbatts^  aocordtng  ta  Lavoisier,  1 14  gr.  ifl.95  ea;)  ol  *iHP«   ' 

From  these  experiments,  it  appear!  tluit  oniona  totttimi  Jl*^ 
white,  acrid,  volatile  oil ;  2.  sulfuiur  combined  witb  the  oil;  8. 
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a  hfge  quantity  of  uDcrystallizable  sugary  4.  much  mucilage^ 
resembling  gutti-arabic  ;  5.  a  regeto-atiimal  matter^  analogous  to 
gluten  3  §.  phosphoric  acid,  and  phosphate  of  lime/  7.  a 
sthaH  quafitfty  of  citrate  of  lime,  now  for  the  first  time  found 
in  plants  -,  B.  a  pulpy  or  fibrous  substance  retaining  the  vegeto- 
animal  matter. 

The  emulsion  that  flows  from  onions  when  cut,  owes  its  acrid* 
ness,  aiid  quality  of  blackening  silver,  to  the  union  of  the  oil,  sul- 
phur, saccharine  substance,  and  mucilage.  Indeed,  most  poi* 
^onous  plants  are  rendered  such  by  the  oily  and  resinous  substancet 
they  contain  y  hence>  oxymuriatic  acid  is  the  surest  remedy  against 
their  effects. 

As  to  the  .phosphoric  acid,  it  is  probable,  that  the  phosphorus 
contained  in  animal  manures  passes  into  the  plants,  where  it  corn*' 
bines  with  oxygen,  and  thus  forms  this  acid. 
.  .The  calculi  composad  of  earthy  phosphates  are  soluble  in  onions 
jjaice. 

■  V.  Oi^servalkms. — The  deductions  obtained  from  the  analysis  of 
this  common  root,  which  are  of  importance  in  vegetable  che^ 
mistry,  show  the  utility,  of  institutiQg  similar  researches  upon,alK 
the  bodies  which  pass  through  our  hands.  We  recommend  ta 
chemists  an  examination  of  the  thin  milky  juice  of  the  peppeif 
mushroom,  or  agaricus  piperatus,  which,  although  it  has  a  verjt 
^Hd  taste  of  pepper,  does  not  in  the  least  affect  the  polish  of  st^l^ 
This  juice  dries  up  in  a  few  days  into  a  pale  greenish-yellow  sub- 
stance that  retains  much  of  its  original  acrid  taste. 

.1      ''     II  ■  ,•       I       I'  I    '     J 


On  Almandine,,  or  Greenland  Garnet ;  on  the  Separation  of  Iroii 
from  M^ffganese  in  Ana^ses ;  and  on  Titanium.  By  M.  Gbh^ 
iEN.r— -^nn.  de  Chim,  Vol,  LXF, 

.GR"aNEE  and  Tromsdorff  pretended  to  have  found  2ircpn  m 
alraiandine,  or  Greenland  garnet ;  but  Klaproih  has  found  only  43 
percent,  of  silica,  ig.S  of  oxide  of  iron,  15.5  of  alumine,  8,4 
of  magnesia,  1.75  of  lime,  and  0.5  of  oxide  of  manganese, 
1.25  being  lost. 

The  succinate  of  iron  not  being  soluble  in  water,  and  that  o| 
manganese  being  very  soluble,  the  different  solubility  has  beea 
Qsed  as  a  means  of  separating  these  two  metals.  Berzelius  has 
since*  proposed  benzoic  acid,  but  Tromsdorff*  says  benzoate  o^ 
hm  is  also  soluble  in  water;  Dr.  John  has  since  employed  oxalic 
acid,  and  the  acidulous  oxalate  of  potash,  which  Simon  says  is 
bettetr  than  succinic '  scid,  l^ecausethe  oxalate  of  iron  is  not  so 
bxAkj  as  the  succinate.  . 

^  It  luw  bean  found  by  Simon,  that  titamnfai  is  not  pr8b]|MtA!e4 
^Kam  Its  adlfttlpai  bjr  tBADin,  or  dio  sabstancts  that  oontsio  it. 
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On  the  Use  of  a  Sp€cies  of  Moss  for  stuffing  MaHrusm,     By  Jf. 
pA&MSNTiBR.^^»n.  de  Chzm,  Foi.  LXFi     . 

■jf  HB  moss  recommended  by  M.  Parmentier  is  the  hypnam  cris^ 
pam  ci  Linnaeus,  which  is  of  a  good  lengthy  and  has  an  tfko* 
malic  scent  that  is  not  lost  if  it  be  dried  in  tne  shade. 

Neither  sweat  nor  urine  causes  this  moss  to  ferment,  f  s  hap- 
pens to  flocks ;  and  if  its  germination  be  apprehended,  it  niignt 
be  dipped  in  lime-water  previously  to  its  being  used,  in  order  to 
destroy  the  vital  principle. 

Thts  moss  may  also  be  used  for  package  of  tender  articles,  or 
for  caulking  vessels. 


On  Turquoises,  urinary  Calculi,  arHficialTanfiin,  wd  a  ntw  Be* 
agent  farjtdds  or  AlkaHes.    By  Dr.  G.  MsLAiiDmi.— !^»».  de 
.    Chim.  Vol.  LXF. 

*  Lagkange  announced  that  the  colouring  matter  of  turquoises 
b  phosphate  of  iron;  but  it  is  probable  that  they  are  sometimes 
coloured  by  oxide  of  copper,  as  turquoise  is  always  found  in  cop^ 
per-mines.  The  presence  of  phosphate  of  iron  may^derive  its  ori<^ 
gin  from  the  blood,  which  is  coloured  by  that  salt.  ^^ 

Alemani  has  found  some  Urbary  calculi  that  contsun  5 1  percent. 
#f  pure  magnesia,  20  of  silica,  1 1  .d4  of  phosphate  of  iron,  4  01 . 
tparbooate  of  magnesia,  and  3.16  were  lost  in  tb«  process. 

The  artificial  tannin  of  Hatchett  is  not  an  oxide  of  carbone,  as 
the  azote  of  the  nitric  acid  probably  enters  into  the  composition 
of  the  tanmn,  as  it  does  into  'animal  charcoal,  and  also  some 
hydrogen. 

In  analyzing  atropa  belladona,  a  new  vegetable  salt,  viz.  oxa- 
late of  magnesia>  united  with  free  oxalic  acid,  was  found  in  its 
leaves,  as  also  oxalate  of  lime,  muriate  of  potash,  a  soft  green 
lesin,  animal  extract,  mucus,  and  ox^genizable  extract.  If  al« 
eohol  be  poured  upon  the  expressed  juice  of  the  ripe  fruit  of 
this  plant,  which  is  purple,  mucus  is  precipitated,  and  a  tine- 
fare  is  obtained,  which,  when  so  diluted  with  water  as  to  lose  its 
purple  colour,  becomes  green  with  alkalies  and  red  with  acids.. 
After  sonje  time  the  tincture  changes  to  a  yellow  colour,  but 
without  losing  its  power  as  a  re-agent.  .    i 


TM  iSufipkmefHath/'Numb'er  (XXIL),  tvitk  TUle,'  Consents,  and 
Ind^^  to  ampktcAheJtfUL  Foitme^  uiU  ke  fu6Mshtd*on  4A0 
1st  of  March  IBIO.  4 
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On  Phosphorus  ohtaimd  from  Seeds  hy  DtsHUaHon ;  dnd  on  the 
Decomposition  of  Phosphates  by  Charcoal,  .  By  Mr.  Thbobojls 
i>E  Saussvrb.— ^nn.  de  Chim,  VoL  LXK 

FouBCKOT  and  Vauqaelin,  in  their  memoir  on  the  soft  roe  of 
£shes>  contradict  MargrafTs  assertion  of  his  obtaining  phosnhorus 
from  mustard-seed  by  distillation.  Yet  this  fact  does  not  depend 
only  on  the  single  testimony  of  MargrafFj  he  speaks  of  Albinus 
and  Hoffman,  who  had  also  obtained  phosphorus  from  mustard 
and  other  seeds,  by  distillation  at  a  very  high  temperature,  and 
corroborates  their  testimony  by  the  facts  he  had  himself  observed. 

Intendiiig  to  burn  some  kidney-beans  to  ashes  in  a  platina  cru- 
eible,  they  were  s^uddenly  exposed  to  a  violent  heat,  the  coal  and 
ashes  agglutinated  together,  and  a  hole  was  made  in  the  crucible 
where  the  charcoal  was  in  contact  with  it.  This  effect  was  not  at 
the  time  attributed  to  the  real  cause, 

1039  grammes  (about  lib.  av.)  of  wheat  were'distilled  until  the 
retort  had  been  kept  slightly  red  for  three  hours  r  the  charcoal, 
which  weighed  250  gram,  was  then  re-distilled  in  a  smaller  retort^ 
and  in  a  furnace  that  produced  a  more  violent  heat,  so  that  the 
luting  was  entirely  melted  off  the  retort.  A  white  smoke  smell- 
ing of  phosphorus  filled  the  receiver^  and  on  opening  the  cooled 
vessels  a  thin  layer  6f  phosphorus  was  found  in  it.  It  is  probable, 
that,  if  this  heat  had  been  eniployed  at  first,  the  phosphorils 
wonld  have  escaped  with  the  carbuietted  hydrogen  gas. 

Wheat  charcoal  being  treated  with  water  yielded  a  ley  that  ren- 
dered syrup  of  violets  gtmsh  on  account  of  its  containiiTg  potash. 

svpfx.,*— vol..  V.  8  s 
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Hence,  no  free  phosphoric  acid  was  present,  neither  could  any 
phosphate  of  ammonia  be  contained  in  the  charcoal.  It  is,  how* 
ev«r>  certain,  that  the  ashes  of  all  seeds  hitherto  examined  con* 
lain  phosphate  of  potash,  although  none  was  found  in  this  ley,  a» 
it  was  probably  retained  in  the  pores  of  the  charcoal. 

Chemists  have  advanced  that  neither  phosphate  of  potash,  of 
of  soda,  or  of  lime  without  an  excess  of  acid,  are  decomposed  by 
charcoal.     Pure  potash  was,  therefore,  neutralized  by  phosphoric 
acid,  and  an  excess  of  alkali  was  then  added}  this. phosphate 
being  dried  and  ignited,  30  grammes  (about  an  oz.)  of  it  were 
mixed  with  twice  its  weight  of  powder  of  beech  [charcoal]  which 
had  been  previously  ignited,  aqd  on  distillation  by  a  very  violent 
heat,   2   grammes  and  an  half  of  phosphorus  were  obtained, 
besides  some  that  adhered  to  the  neck  of  the  retort,  or  rendered 
the  liquid  product  turbid,  or  was  carried  off  in  the  phosphuretted 
hydrogen  gas.     The  phosphate,  by  calculation,  teld  4.8  gr.  onlyr 
Crystallized  phosphate  of  soda  lost  59.O6  per  cent,  by  bein^ 
Ignited.     30  grammes  of  the  calcined  salt    were  distilled  witR 
beech  charcoal,  and  yielded  in  like  manner  2  and  an  half  gr.  of 
phosphorus,   besides  the  portion  that  was  not  collected  in  a  pure 
form. 

Phosphate  of  lime  prepared  from  the  nitrate  of  that  earth,  and 
-pceviously  ignited,  was  distilled  with  charcoal }  but  the  furnacs 
"employed  in  the  preceding  operations,  was  not  sufficiently  power- 
ful to  drive  the  phosphorus  over.  A  similar  mixture  of  ID 
"grammes  of  phosphate  of  lime,  with  charcoal,  was  put  into  a 
Hessian  crucible  with  a  platina  cover,  and  thus  buried  in  powder 
•of  charcoal  in  another  crucible,  with  an  earthen  cover.  The  ap- 
paratus was  placed  for  two  hours  in  an  excellent  wind  furnace.  Tm9 
platina  cover  was  melted  5  •  tlie  residuum,  dissolved  in  muriatic 
•acid  and  precipitated  first  by  ammonia,  and  then  by  carbonate  of 
•ammonia,  yielded  first  4.5i  gr.  of  undecomposed  phosphate^ 
being  first  dried  and  ignited,  and  then  5.22  of  carbonate  of  lime^ 
BO  that  about  half  the  phosphate  was  decomposed. 

6.26  grammes  of  transparent  crystals  of  native  phosphate  of 
4   lime,  heated  in  the  same  manner  with  twice  its  weight  of  charcoal, 
left  4.95  gr.  of  undecomposed  phosphate,  and  1.22  gr.  of  carbon 
nate  of  lime  was  obtained. 

20  grammes  of  beech  charcoal  treated  with  muriatic  acid  yield 
x>nly  0.005  gr.  of  phosphate  of  lime,  and  O.OO6  gr.  of  carba* 
Bate  of  lime. 

It  is  evident,  from  these  experiments,  *  that  all  animals  and  ve« 
getables  would  yield  phosphorus,  or,  at  least,  phosphuretted  hydro-« 
gen  gas,  by  a  suflScient  heat,  as  they  all  contain  phosphate  of  limo^ 
a^d  charcoal.  And  the  quantity  of  this  phosphate  that  may  bi^ 
4Dbtained  by  incineration  will  vaiy  according  to  the  beat  employed 
in  the  operation. 
••   ^    -  -  •■''-* 
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^IservdHom, — ^The  decomposition  of  the  phosphate  of  lime  b'j 
treatment  with  charcoal^  made  a  great  noise  among  chemists  somcr^ 
years  ago,  in  consequence  of  the  phosphorus  proceeding  from  it, 
combining  with  iron  in  the  charcoal,  or  crucible,  and  tlie  phos- 
phnretted  iron  having  been  considered  as  a  metalfization  of  th« 
earths. 

In  our  observations  on  the  original  paper  of  Fourcroy  and 
Vauquelin  (see  p.  291),  we  defended  the  accuracy  of  MargrafFg 
experiments,  and  ascribed  the  failure  of  the  Parisian  diemists  to 
the  same<:au8e  X6  which  it.  is  ascribed  by  M.  Saussure. 


On  the  vegetalle  Adds  that  are  found  saturated  ly  Potash  and 
Lime,  in  Plants.  By  Mr,  Henry  Braoonnot.— -^nn.  de  Chim. 
VoLLXE 

■  Beromawn  and  Scheele  fixed  their  attention  on  those  vegetable 
acids  that  occur  either  uncombined,  or  only  saturated  in  part,  but' 
have  neglected  the  other  ^combinations  into  which  those  acids 
enter. 

.  As  nitrate  of  lead  decomposes  almost  all  the  salts  formed  b^ 
vegetable  acids,  it  was  employed  to  obtain  them  j  and  those  plant« 
were  chosen  that  contained  the  greatest  quantity  of  potash,  be* 
canse  the  precipitates  were  less  coloured,  more  abundant,  and 
retained  less  of  the  mineral  acids.  <^ 

Aconitum  lycoctonum  in  flower  pounded  with  water,  yielded 
an  acrid,  acidulous  juice,  which,  when  boiled  and  filters!,  was 
brown^  passing  into  red.  It  reddened  tincture  of  litmus,  and 
yielded  a  precipitate  by  nitrate  of  lead,  that  was  partly  soluble  in 
distilled  vinegar.  The  supernatant  liquor^  which  keeps  its  colour, 
being  evaporated  yields  nitre ;  or,  if  potash  be  added,  deposits  a 
fine  orange  sediment.  The  juice  is  also  precipitated  by  muriate 
of  tin  and  oxalate  of  ammonia,  but  not  by  nitrate  of  barytes, 
A  part  of  the  precipitate  thrown  down  by  nitrate  of  silver  is  so- 
luble in  nitric  acid,  the  remainder  is  muriate  of  silver.  Lime- 
water  throws  down  coloured  flakes  ;  sulphate  of  iron,  or  nitrate 
of  copper,  a  gray  precipitate.  120O  grammes  of  the  fresh  plant 
left  only  I92  of  the  dried,  which  being  burned,  yielded  18.6  of 
ashes,  containing  10.5  of  carbonate  of  potash,  mixed  with  a 
little  muriate,  and  8.1  of  insoluble  substances.  The  other  plants, 
mentioned  in  this  paper,  contain  nearly  the  same  proportion  of 
alkali  in  their  ashes.  The  precipitate  obtained  by  adding  nitrate 
of  lead  to  the  juice  was  diffused  in  water,  sulphuretted  hydrogen 
gas  was  passed  through  it,  and  the  liquor  was  filtered  and  evapo- 
rated to  the  consistence  of  a  syrup  j  it  yielded  a  very  sour  crystalline 
mass,,  soluble  in  water  or  alkohol,  and  becoming  very  white  by 
purification.  This  acid ^leither  efiloreisced  nor  deliquesced  m  the 
air  I  by  heat  it  puff«d  up,  but  much  le$s  than  nxalic  acid  "doc^^ 

as  2 
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j^  txtas  of  lime  water  threw  down  a  precipitate  soluble  Hn 
Tjaegar,  and  io  an  excess  of  its  acid.  The  acidulous  salt  yielded, 
ijy  spontaneous  evaporation,  a  jelly,  which,  when  dried,  left  a 
white  residuum,  that  was  separated  by  water  into  two  portions, 
<pe  in  confiised  crystals,  with  excess  of  lime,  while  the  super*  ■ 

natant  liquor  had  an  excess  of  acid.  Potash  united  with  the  acid 
9f  acoaitum  produced  an  uncrystallizable  deliquescent  salti  Am- 
sponia  yields  an  acidulous  salt  in  very  short  flattened  prisnas,  which 
throws  down  a  precipitate  soluble  in  acidafrom  nitrate  of  barytes, 
but  it  does  not  precipitate  the  Ditrat^s  of  strontian>  or  of  lime. 
This  acid  does  not  precipitate  nitrate  of  lead,  but  it  throws  down 
white  precipitates  soluble  in  distilted  vinegar,fronj  acetate  of  lead, 
<^r  nitrate  of  quicksilver-  Muriate  of  tin  separates  a  colouring 
matter  from  this  acid,  which  has  some  resemblance  to  the  malic, 
«nd  probably  saturates  the  potash  which  is  yielded  abundantly  by  I 

aconitum.  I 

The  clarified  juice  of  delphinium  elatum    (Siberian  bee  lark-^ 
spur)  reddens  tincture  of  Jitmus,  and  precipitates  oxalate  of  am-  i 

fpotiia,  lime-water,  and  nitrate  of  lead.    The  last  precipitate,  * 
•waiihed  and  treated  with  dilute  sulphuric  acid,  yielded  by  eva-  I 

poration  a  granulated,  crystalline  acid  mixed  with  extract.    This  I 

af:id  does  not  alter  the  nitrates  of  lime,  barytes,  stroQtian,  lead,  < 

oj  silver.  It  throws  down  from  acetate  of  lead,  a  precipitate 
soluble  in  vinegar,  and  from  muriate  of  tin  a  coloured  precipitate.  I 

It  forms  with  lime  a  salt  which  is  ^luble  when  it  has  an  excess, 
of  acidy  and  insoluble  when  the  base  is  in  excess. 

Ranunculus  aconitifolius   (mountain   ranunculus),    thalictmm 
flavum  (great  meadow  rue^)  clematis  recta  and  viticella  (upright  1 

and  purple  virgin's  bower),  probably  contain  the  same  acid. 

The  clarified  juice  of  salvia  sclarea  (clary)  is  rather  deep,  and  j 

reddens  tincture  of  litmus.     Nitrate '  of  barytes'  precipitates  it,  ] 

and  the  precipitate  is  partly  soluble  in  nitric  acid.     Potash  changes  I 

It  to  yellow,  oxalate  of  ammonia  and  muriate  of  tin  precipitate  j 

it*     Nitrate  of  lead  throws  down  a  white  precipitate,  soluble  in  j 

distilled  vinegar.  This  precipitate,  being  decomposed  by  dilute 
sulphuric  acid  and  the  liquor  evaporated,  formed  a  crust  contain^ 
ing  fine  needle-like  crystals,  of  a  vinous  and, weak  acid  taste.  It 
requires  80  parts  of  water  at  40°  (104*'  Fahr.)  to  dissolve  one 
,  ^n  of.  this  apid,  which  is  very  soluble  in  alkohol.  It  is  decom- 
posed by  heat,  and  one  part,  is  sublimed.  It  does  not  precipitate 
lin;ie-water,  and  forms  a  soluble  salt  with  carbonate  of  lime, 
with  potash  it  forms  divergent  prisms«  slightly  soluble  in  water : 
nitric  acid  added  to  this  neutral  solution  produces  a  fine  white  | 

cloud  in  it.  This  acid  decomposes  nitrate  of  silver,  and  precipi- 
tates muriate  of  tin,  but  not  nitrate  of  lead.  »  So  that  it  strongly 
resembles  benzoic  acid,  although  it  has  not  the  balsamic  smell. 
Melissa  (balm),  and  several  other  labia  ted  plants,  which  abound 
in  pota^i  and  hydrogen^  probably  contain  this  acid )  atid  this  dis* 
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covery  serves  to  ex^n  the  ewtence  of  beo^oat^  in  the  urine  of 
cattle. 

The  clarified  juice  of  ruta  graveolens  (rue)  i$  a  deepUh  yellov^ 
and  reddens  tinctux^  of -litmus.  Nitrate  of  lead  throws  down  a 
white  precipitate,  and  potash  separates  from  the  supernatant  Uquop 
^  beautiful  deep  yellow  precipitate.  Muriate  of  tin  precipitates 
it  sulphur-yellow.  Sulphate  of  alumine. has.no  effect  till  potash 
is  added)  and  then  a  citrine-yellow  precipitate  falls,  and  the  liquor 
becomes  clear.  Lime-water  precipitates  it  of  a  fine  yellow.  Ox* 
alate  of  ammpqia  and  nitrate  of  barytes  separate  a  quantity  of 
lime  from  it.  The  precipitate  from  uitrat^  of  lead  decomposed 
by  dilute  sulphuric  acid  yielded  ao  uncrystalUzable  ^b4  deliques* 
cent  acid,  which  left  much  charcoal  on  being  dried,  and  burned. 
It  was  not  soluble  in  alkobol.  Lime-water  added  to  excess  yielda^ 
a  flaky  precipitate,  soluble  in  an  excess  of  acid.  With  carbonate 
of  lime  it  forms  an  acidiiious  uncrystallizable  salt ;  with  ammonia- 
it  forms  confused  crystals,  decom^xised  by  nitrate  of  barytes,  but 
not  by  the  nitrates  of  lime  or  strontia.  It  does  not  alter  nitrate 
of  lead,  or  muriate  of  tin,  but  it  precipitates  nitrate  of  quick^< 
silver  ad  minimum,  and  acetate  of  lead ;  the  latter  precipitate  is. 
apluble  in  distilled  vinegar.  The  precipitates  produced  by  nitrate 
of  silver  in  combinations  of  this  acid,  become  red  instantly  on  ex- 
posure to  tlie  light,  then  black,  and  afterwards  of  a  metallic- 
brilliancy.  So  tliat  rue  contains  malic  acid,  potash,  lime,  and  a« 
yellow  coV>uring  o^atter.  Portulaca  (purslane)  contains  much 
potash  neutralized  by  malic  acid. 

The  juice  of  eupatorium  cannabinum  (hemp  agrimony)  red- 
dens tincture  of  litmus ;  oxalate  of  ammonia,  and  nitrate  of 
barytes,  precipitate  it ;  part  of  the  latter  precipitate  is  soluble  in 
nitric  acid,  the  undissolved  residuum  is  sulphate  of  barytes. 
Lime-water,  separates  coloured  £akes.  The  coloured  precipitatei 
produced  by  nitrate  of  les^  being  decomposed  by  sulphuric  acid- 
yielded  a  brown  uncrystallizable  acid,  which  precipitated  acetate 
and  nitrate  of  lead,  but  not  nitrate  of  lime.  Lime-water  throws 
down  flakes  containing  all  the  colouring  matter.  This  acid  is 
probably  malic  acid,  containing  some  phosphoric,  and  much  ex- 
tractive matter.     * 

Tanacetum  vulgare  (tansey)^  crysantheroum  segetum  (corn 
marygold),  spilanthus  ^racea,  which  contains  a  deal  of  nitre, 
xymenesia  ancloides,  and  milleria  contrahierba,  yield  ashes,  that^ 
are  very  fusible  and  caustic 

The  clarified  juice  of  nicotiana  rustica  (English  tobacco)  red- 
dens tincture  of  litmus,  and  is  precipitated  by  oxalate  of  ammonia* 
nitrate  of  barytes  (the  latter  precipitate  is  partly  soluble  in  nitric 
acid),  lime-water,  muriate  of  tin,  and  the  nitrates  of  quicksilvier, 
silver,  and  lead.  On  decomposing  the  precipitate  from  the  last 
nitrate,  by  sulphuric  acid,,  a  red,  sharp-tasted,  but  agreeable,  un^ 
aryitallizaUe  acid  was  obtainedj  which  puffed  up^  and  was  de« 


Digitized  by  VjOOQ IC 


SOZ ,  Mr.  traionnot  on  hegeiahle  Acids  in  Plants. 

composed  by  heat.  It  drew  out  in  threads  between  the  fingetir, 
and  formed  a  varnish  that  attracted  moisture.  It  did  not  precipi- 
tate nitrate  of  lead,  but  threw  down  from  acetate  of  lead  a  precipi* 
fate  soluble  in  vinegar  $  and  was  iiideed  nitric  acid. 

Nicotiana  tabacum  (Virginia  tobacco),  paniculata  (Brasiltan 
tobacco) >  and  undulata,  as  also  solanum  tuberosum  (potatoe,  in 
the  stalks  of  which  nitre  is  founds  while  malic  acid  has  been 
found  in  the  fruit  of  many  solanums),  and  some  capsicums* 
iumish  ashes  stronger  than  some  common  kinds  of  potash^  and 
probably  contain  much  malic  acid  combined  with  the  alkali. 

The  clarified  juice  of  mirabilis  jalapa  (marvel  of  Peru)  is 
deep  red,  and  reddens  litmus-paper.  It  was  rendered  turbid  by 
4)xaiate  of  ammonia  and  lime-water.  The  precTpitates  by  mu- 
fiate  of  tin,  and  the  nitrates  of  leadand  silver,  are  small  in  quan* 
tity,  and  draw  down  all  the  colouring  matter  $  that  by  nitrate  or 
4uicksilver  is  more  in  quantity  and  less  coloured.  When  this 
precipitate  was  analyzed  by  sulphuretted  hydrogen^  it  was  found- 
to  contain  much  muriatic  acid,  malic  add,  sulphuric  acid*  and 
extractive  matter.  On  evaporating  the  juice  of  this  plant  it 
/ields  plenty  of  nitrate  of  potash. 

The  water  in  which  spinacia  oleracea  (spinach)  has  been 
boiled,  reddens  tincture  of  litmus.  It  is  not  rendered  turbid  by 
oxalate  of  ammonia,  but  lime-water  throws  down  a  yellow  pre* 
tipitate*  and  the  liquor  is  left  colourless.  Muriate  of  lime  pre- 
cipitates it  abundantly ;  but  muriate  of  tin*  »id  the  nitrates  of 
barytes  and  .strontia*  slightly.  Nitrate  of  silver  yields  a  precipi- 
tate partly  soluble  in  nitric  acid  5  the  residuum  is  muriate  of 
itlver.  Nitrate  of  lead  throws  down  a  white  precipitate ;  and 
ipotash  added  to  the  supernatant  liquor  separates  a  yellow  precipi- 
tate* which  leaves  the  liquor  colourless.  The  white  precipitate 
firom  nitrate  of  lead  became  yellow  when  washed*  and  being  de* 
imposed  by  sulphuric  acid,  it  yielded  cr)'stals  of  oxalic  acid  :  the 
aapernatant  liquor  evaporated  to  dryness*  and  treated  with  alkohol* 
yielded  a  viscous  acid,  not  crystallizable*  but  Ibrming  an  acidulous 
salt  with  lime,  that  contained  the  malic  and  phosphoric  acids. 
Spinach  was  ej^hausted  by  long  boilings  treated  with  muriatic 
acid,  and  then  potash  was  added  5  a  white  precipitate  fell  d(>wn, 
which,  on  being  decomposed  by  carbonate  of  potash,  yielded  ox- 
i^late  of  potash.  The  laxative  virtue  of  spinach,  therefore,  arises 
from  the  oxalates  of  lime  and  of  potash,  together  with  rnalate^ 
and  phosphate  of  potash.  It  is  probable  that  the  oxalate  of  pot- 
ash is  ito  great  quantity  in  the  stems  of  rheum  compactum  (plain- 
leaved  rhubarb)  and  atrlplex  hortensis  (orach),  as  they  yield  a 
"very  large  proportion  of  alkali  on  incineration. 
.  The,  clarified  juice  of  tropaeolum  majus  (nasturtium)  is  pak 
amber  colour,  and  reddens  tincture  of  litmus*  Oxalate  of  amr 
nionia  separates  lime  from  it.  Lime-water  throws  down  yellow 
fiake^.  Muriate  of  liine  causes  a  slight  precipitate.  •  The  nitf  atea 
kf  quicksilver,  silverj  and  barytes,   aud  muriata  of  tin«  throw 
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down  white  precipitates  mostly  soluble  in  nitric  acid,  fied  sul« 
pliate  of  iron  renders  the  ^ juice  green  ;  and  yet  if  a  prussiate  be 
9dded,  a  whitish  precipitate  is  obtained.  Nitrate  of  I^ad  throw»: 
down,a^  white  precipitate,  which  becomes  brimstone-yellow,  by 
washing,  and  prase-green,  when  dried.  This  precipitate,  decom« 
posed  by  sulphuric  acid,  yielded  a  red,  uncrystallizable,  viscid* 
acid,  attracting  moisture,  wliich  appeared  to  be  phosphoric  acid; 
mixed  with  malic ;  but  the  plant  also  contains  the  nitric,  for 
when  the  juice  was  evaporated,  a  gelatinous  mass  was  obtained,, 
which  contained  numerous  crystals  of  nitre. 

Dry  tropaeolnm  was  burnt  to  charcoal,  washed,  •  reduce4. 
to  ashes,  and  elixiviated.  The  ley,  on  being  evaporated,  ex* 
haled  a  penetrating  odour  of  ammonia,  and  left  94.63  per 
mille  of  a  mixture  of  carbonate  of  potash,  the  phosphates  of 
potash  and  lime,  and  the  sulphate  and  muriate  of  potash.  Th^, 
insoluble  residuum  weighed  43.37,  and  was  for  the  most  part 
loluble  in  nitric  acid  :  nitiate  of  lead  threw  down  from  tlys  so^ 
lution,  phosphate  of  lead  nearly  equal  in  weight  to  the  mattei^ 
originally  taken  up.  It  is,  therefore,  probable  that  the  ilashef 
of  light  observed  by  Linnaeus*s  daughter  in  the  sexual  pans  gf  thi^ 
plant  arise  from  phosphorus,  which  burns  as  soon  as  it  is  pror 
duced. 

Haggren  has  observed  these  luminous  appearances  in  severaj, 
plants  :  as,  1.  calendula  officinalis  (marygoldjj  2.  tropaeolum  ina^' 
jus  ;  3.  lilium  bulbiferam  5  4.  tagetes  patula,  and  erecta  (Frendi 
and  African  marygold)  ;  5.  and  sometimes  in  helianthus  annuls, 
(dwarf  sunflower).  These  phenomena,  and  the  light  that  sonif 
insects  emit  from  the  last  segment  of  their  abdotpen,  arise  doubti^ 
less  from  the  same  cause  i  and  it  evidently  appears,  that  phospho* 
rus  has  important  efffects  in  the  generation  of  some  beings  5  espe* 
cially  as  it  has  been, found  pure  in  the  soft  roe  of  fish. 

Juice  of  ricinas  communis  (palma  christi),  on  adding  nitrate  pf  ' 
lead,  yields  a  white  precipitate,  which,  when  decomposed  by  sul* 
phuric  acid,  affords  malic  acid.    This  plant,  like  all  those .  pre^ 
viously  mentioned,  yields  a  very  largQ  quantity  of  potash. 

Much  pains  have  been  taken  in  finding  the  best  mode  of  making 
potash,  but  none  in  choosing  the  plants  which  contain  the  largest 
proportion  of  it. 

The  malic  acid  appears  to  be  thp  rnost  con3,mon  of  native  vege* 
table  acids ;  saturating  the  potash  found  in  plants,  and  forming 
with  lime  an  acidulous  salt,  to  which  the  acid  taste  frequently 
observe  in  their  juices  is  owing.  The  next  common  acid  in  ve- 
getables is  the  oxalic  5  the  nitric  and  phosphoric  acids  are  ak^ 
^or«  common  than  they  were  thought  to  be, 

The  editors  of  the  Aiinales  de  Ghimie  observe  tliat  Vauquelia 
l^as  obtained  crystallized  citric  acid  from  aconitum  ;  but  it  is.pro^ 
bable  that  it  also  eontaiasj^  sqall  qu.autity  of  maliQ  ^cid^  and  ^£* 
liaps  of  thf  acttouf. 
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'  The  delphiniom  probably  contains  also  citric  acid. 

The  acid  of  rue  seems  to  be  malic  acid :  this  plant  contains  also' 
«  fine  greenish-yellow  colouring  matter^  which  may  be  applied  to 
^o6Lt  silk,  or  cotton,  by  means  of  alum  $  bat  Vauquetin^'is  ap^ 
prehenstve,  firom  his  trials,  that  the  colour  is  not  solid. 

Paumier  and  Cabale,  pupils  of  Vauquelin,  made,  some  years 
•tgo,  an  analysis  of  tobacco,  and  obtained  vegeto«animal  matter, 
itaalie  acid,  nitrate  of  potash,  lime,  potash,  &c.  5  but  this  analysis 
has  not  been  published. 

Fourcroy  and  Vauqaelin  have  found  a  considerable  quantity  of 
enalic  acid  united  with  lime  and  potash,  a  very  large  proportion  of 
citrate  of  potash,  and  very  little  colouring  matter,  in  the  banana. 

The  odour  of  ammonia,  which  Braconnot  observed  in  the  eva- 
poration of  the  ley  irom  the  ashes  of  tropaeolum,  appears  to 
lUise  from  prassiate  of  potash  formieid  during  the  incineration. 

Fourcroy  and  Vauquelia  have  found  phosphoric  acid,  and  phos- 
phate of  lime,  in  onions  1  and  the  latter  has  discovered  that  acid 
ki  almost  all  the  kinds  of  com. 

Erigeron  Canadensis  has  been  found  by  Lagrange  to  yield  mortf 
potash  than  any  other  plant. 


Account  of  some  galvanic  Experiments.     By  Mr.  Gbkjleit.— ^an« 
deChim.  VoLLXJ^, 

Thb  best  method  of  obtaining  the  metal  of  potash,  is  to  put  tf 
globule  of  quicksilver  upon  potash,  and  insert  the  negative  wir^ 
lit  it  By  this  means  an  amalgam  is  obtained,  which  grows  solid 
on  cooling,  and,  on  being  put  into  water,  emits  gas  copiously 
without  taking  fire. 

Bucholz  has  continued  his  experiments  >on  galvanic  circle* 
formed  of  a  metal,  the  solution  of  that  metaU  and  pure  or 
acidulated  water. 

Green  muriate  of  copper  yielded  a  precipitate  of  white  muriate 
of  copper.  •  » 

Nitrate  of  copper  deposited  a  thin  crust  of  <*opper  upon  the 
fnetal,  and  also  globules,  which  appeared  to  have  one  or  two 
openings  in  their  sides  when  viewed  with  a  lens. 

Nitrate  of  silver  deposited  the  metal  in  lines  of  brilliant  grains, 
which,  by  a  high  magnifying  power,  appeared  to  be  cubes 
truncated  at  the  corners. 

Nitrate  of  lead,  deposited  a  group  of  small  leaves,  with  many 
Unall  insulated  crystals  interposed  between  them. 

In  all  these  experiments  there  is  a  spot,  which  is  sometimes 
8-4ths  of  an  inch  diameter,  on  the  metal  plate,  on  Which  neither 
precipitation  nor  oxidizement  takes  pl^ce.  The  oxidiz^ment  is 
stronger  where  the  liquid  and  metal  come  in  contact  with'  the  air. 
^he  action  of  the  circle  is  augmented  when  the  water  is  acidof' 
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fated  $  indeed^  tbat  foimied  with  acetate  6£  h^  does  not  act  when 
pure  water  is  used. 

It  is  nece8sar7  also/  that  the  sdutron  should  not  be  altered  by 
the  metal  immerged  in  ir>  and  that  the  two  liquids  should  differ 
considerably  in  specific  gravity,  tliat  they  may  not  mix  too  soon  j 
and  lastly,  the  metal  must  be  oxidizable  by  the  second  liquor,  but 
this  oxidifseitient  ought  not  to  be  too  rapid,  lest  it  shoukl  mix  th^ 
t\^  liquids. 

Pfaff  has  made  many  galvanic  experiments*  with  great  care,  eiii- 
.  ploying  a  condenser,  both  whose  pktes  were  covered  with  amber 
varnish.  This  condenser  was  so  sen^ble*  that  the  action  of:  a 
single  pair  of  zinc  and  (&)ppar  plates  catlsed  the  gold,  leaves  dt'  an 
electrometer  to  diverge  an  inehj  .the  leaves  being.  2  in.  long,  and. 
3*4thf  in.  bnJad.    '. 

He  has  observed,  that  sulpHnret  of  potash  acts  -as  a  metal,  and 
therefore  piles  may  be  composed-  of  three  unmotallie  liquids. 


On  Glaulerite,  a  new  fossil  Salt,  By  Mr,  Alex  ander  Brongn  iart. 
^■^Journ.  des  Mirtes,  No.  133. 

This  mineral  is  the  only  one  hitherto  known,  in  which  two 
complete  salts  appeared  to  be  so  strongly  combined  together  as  to 
form  a  welln^baracterited  mineral  ^ecie^.-  It  was  found  among 
the  minerals  brought  from  Spain  by  Mr.  Dumeril,  where  it  was 
J[aken  for  gj'psum,  although  ks  fortn  is  very  different. 
"The  crystalsTareVery  low  oSlique  prisms,  with  rhomboidal bases, 
of  70  d.  and  104  d.  The  incidence  of  the  baseuppo  the  adjacent 
sides  is  142 d.  and  38  d.  The ,  inclination  of  the  edge,  formed 
by  the  two  planes  of  the  obtuse  angles  upan  the  base,  is  154  d. 
all  from  actual  rAeasurenient.  'the  bases  are  neat  and  brilUant, 
the  lateral  faces  streaked  parallel  to  the  bases.  They  have  ve'ry 
neat  joints  parallel  to  the  bases,  and  other  joints,  not  so  neat,  pa- 
rallel to  the  edges  of  the  b&ses;,  and  inclined  upon  the  former 
about  104  d.     In  other  directions  the  fracture  is  glassy. 

The  crystals  are  neat,  transparent^  homogeneous,  generally  of 
8  topaz-yellow,  but;  sometimes  limpid  5  they  remain  solid  and 
transparent,  unless  the}'^  are  moistened.  They  are  not  marked  by 
the  nail,  but  they  do  not  scratch  calcareous  spar. 

This  mineral,  exposed  to  a  sudden  heat,  splits,  decrepitates, 
and  forms  a  white  enamel.  It  becomes  milk-white  and  opake 
when  put  in  water  5  on  being  taken  out  and  dried,  the  white  crust 
falls  to  powder,  and  leaves  an  unaltered  nucleus.  The  specific 
gravity  is  2.73. 

Hauy  observed,  that  It  refracted  a  single  image  through  one  of 
its  bases,  and  an  artificial  face  inclined  to  that  base;  that  Its 
powder  did  not  render  syrup  of  violets  green  5  and  that  it  ac* 
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quired  such  a  veiy  feeble  resinous  dectridty  bf  frietioa>  that  it 
could  not  be  observed  unless  insulated. 

Glauberite^  exposed  to  the  heat  required  for  its  funoo»  lost  only 
0.003  of  its  weight  $  and  it  did  not  yield  any  perceptible  quantity 
of  water  when  distilled  with  iron  filings^  as  is  the  case  when 
melted  barytes  is  distilled  with  that  metal. 

On  a  carefid  analysis  it  was  found  to  contain  51  per  cent,  of 
anhydrous  sulphate  of  soda,  and  49  of  anhydrous  sulphate  of 
Wwae,  independent  of  O.003  of  water,  and  some  other  accessoij 
substances,  which  are  interposed  betwten  the  molecules^  as  day, 
muriate  of  soda,  and  a  small  quantity  of  iron. 
,  Glauberite  has  only  been  found  at  ViUarubia,  near  Ocaoa,.  in 
New  Castille,  disseminated  in  rock-salt,  to  whidh  it  is  pricMr  in 
formation^  as  its  crystals  penetrate  those  of  the  salt.  Glauberite 
effloresces  by  moisture,  because  the  water  dissolving  the  sulphate 
qf  soda,  changes  that  of  lime  into  a  spongy  substance. 

The  anhydrous  sulphate  of  lime  at  Pesey  contains  40  per  cent. 
of  lime,  and  calcined  sulphate  of  the  neighbourhood  of  I^oia  con* 
tains  42.  Several  varieties  of  the  latter  were  found  to.  contain  21 
per  cent,  of  water. 

Mr.  fierthier  has  observed,  that  a  fifth  part  of  the  scales  that 
are  deposited  in  the  evaporating  pans  of  salt-houses  are  composed 
of  anhydrous  sulphate  of  sodas  and  as  these  toalaecoiitattiscimBly 
7  per  cent,  of  water,  their  formation  in  a  saline  sohitioa  is  a  sin« 
gularfact. 


On  uniting  Pycnitt  and  Topax,  us  being  the  same  mineral  Spedes.'^ 
By  Mr.RniKM' Jv^tHavy.  . 

The  analyses  of  these  two  stones  agi^  iu  some  respects,  as 

appears  by  the  following  taUe : 

Topa?,    Saxon.    Klaprotb.    Sil.  35,  Al.  59,  Ac.  duor.  5»    Loss,  x. 

, Brasil.  —  44»5»     47-5»  7»  «*5» 

—     Vaaqnelia.        30,         50,  18  to  »<?. 

Pycnite,   .     ■—     Boohols.  34,        48,  17,  Ir.an4inaii(;i. 

■  — ^     Vaaqoclin.        30,        <o,  <,  Lime,  2;  Wa- 

ter, Sec.  1. 

The  only  cleavage  hitherto  perceived  in  topaz  has  been  one  per- 
pendicular ,to  the  axis,  so  that  the  primitive  form  wad  thought  to 
be  a  rhomboidal  prism;  but  in  this  instance  a  secondary  form  had 
been  taken  for  the  primitive. 

Oblique  joints  have  lately  been  discovered,  by  means  of  a  strong 
light,  in  topaz,  so  as  to'  show  that,  the  true  primitive  form  is  a 
rectangular  octaedron,  divisible  parallel  to  the  common  baseof  tbe 
two  pyramids  of  which  the  octaedron  is  composed.  The  inci- 
deuce  of  the  opposite  pairs  of  planes  upon  the  base  is  61  d.  21s. 
gnd  44  d.  Is,  ^dj  of  course^  upon  each  other  the  double  of  thCM 
^ngjes,  .    .   * 
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A  large  ciystal  of  pycnite  (scfaorliform  beryl  of  Jameson)  hag 
been  discovered^  in  which  joints  were  observed  which  pointed  out 
a  rectangalat  octaedron  similar  to  that  of  the  topaz :  and  the 
faexaedrai  prisms  of  pycnite  are  not  regular^  as  has  been  supposed, 
as  two  of  the  angles  are  of  about  124  d.  and  the  other  four  of 
118d.  The  crjrstals  did  not  show  any  joints  parallel  to  the  axis| 
'those  perceived  in  the  common  crystals  are  a  deception^  as  they 
arise  only  from  the  crystalline  groups  being  divisible  almost  inde- 
finitely into  fine  needles. 

Crystals  of  pycnite  are  usually  very  easily  frangible  In  a  trans- 
verse direction,  in  which  they  differ  from  topaz  5  but  some  whitish 
i  emeralds  differ  in  the*  same  manner  fi-om  Peruvian  and  Siberian 

I  "emerald.    The  specific  gravity  is  the  same.   The  more  glassy  the 

I  pycnite  is,  the  less  brittle,  and  its  fragments  scratch  quartz  almost 

I  as  easOy  as  those  of  topaz  do.     Common  pycnite  is  not  electric 

by  heat,  but  from  a  specimen  of  a  more  glassy  texture  than  usual, 
I  electric  effects  were  obtained ;  so  that  there  can  be  no  doubt  but 

f  that  pycnite  and  topaz  ought  to  be  united  into  one  single  species. 

Olservations. — ^We  perfectly  agree  with  this  experienced  mi- 
I  nefalist  in  thus  uniting  pycnite  with  topaz. 

t  ■ 

^  On  vokardc Products,    By  Mr,  Louis  Coxdibr.— /oi^tti. des Mines, 

No.  132. 

'  I»  the  former  paper  was  related  the  discovery  of  a  new  special 

of  sand,  which  may  be  called  octaedral  titanized  iron ;  the  next 
step  is  to  examine  the  minerals  which  furnish  this  sand. 
That  class  of  volcanic  rocks,  whose  origin  is  still  contested  by 

I  the  German  school,  will  be  examined  apart.    These  rocks  diffinr 

only  from  the  others  in  their  insulated  position  on  hills,  where 
there  is  no  appearance  of  any  crater.  The  followers  of  Werner 
appear  to  be  far  behindhand  in  regard  to  their  knowledge  of  these 
substances,  as  they  enumerate  klingstein,  basalt,  and  lava,  as 
separate  species.  But  even  the  newest  currents  of  lava  exhibit  in 
their  internal  part  either  basalt,  or  klingstein ;  and  the  species  lava 
appears  to  be  only  the  porous  crust  that  is  formed  by  the  coago** 
Ration  of  the  incandescent  matter.  The  coincidence  of  these  species 
is  ascertained  by  their  contexture,  and  by  the  agreement  of  their 
constituent  parts. 

Titanized  iron  may  be  discovered  by  a  lens,  or  the  magnetic 
bars:  1.  In  the  cinders  and  gravel  of  volcanoes;  in  amorphous 
grains,  which  might  be  confounded  with  bl^ck,  opake  grains  of 
pyroxene :  of  these  the  ashes  of  Vesuvius  contain  2  or  3  per  cent. 
2.  Porphyritic  lithoid  lavas  contain  this  substance  sometimes  in 
large  grains  or  crystals,  which  have  been  mistak^i  for  specular 
iron  ore,  or  bs&matltes  5  but  the  fhrst  is  very  rare,  and  the  latter 

3t  2 


Digitized  by  VjOOQ IC 


fin  Mrt  Corner  onvolciLmc  Products. 

never  found  in  volcanic  products :  in  general  it  requires  ft  Ten?, 
although  there  ^re  few  lavas  of  this  kind,  in  wliich  this  mineral 
cannot  be  distinguished  by  its  metallic  splendour/  ot,  if  devoid  of 
that,.. by  the  use  of  the  magnet,  a.  The  magnet  must  also  fre^ 
quently  be  used  to  discoveV  the  nature  of  those  large  grains  of 
.iitanized  iron^.wbich  are  so  remarkable  in  granitoid  lavas, 
*  The  presence  of  titanized  iron,  in  such  small  particles  as  to  be 
•cognizable  only  by  the  magnetism  of  the  mass,  may  be  sometimes 
rendered  maniiest  by  pulverizing  the  lavs^  and  applying  a  magnet 
4o  the  powder. 

I  The  application  of  muriatic  acid  to  some  of  those  varieties  of 
^volcanic  prodvicts  from  which  titanized  iron  could  not  be  sepa-. 
rated  by  mechanical  means*  so  as  to  deprive  them  of  their  mag- 
netic properties,  abstracted  from  them  the  elements  of  titanized 
iron,  and  very  nearly  in  the  same  proportion,  only  some  part  p£ 
.the  earthy  substances  was  acted  upon  by  the  solvent.  After  this 
separation  of  the  elements  of  titanized  iron  from  volcanic  pro* 
ducts,  so  as  to  deprive  them  of  their  magnetic  properties,  if  the 
residuum  was  examined,  by.  means  of  caustic  potash,  it  yielded 
4ron  combined  witli  a  small  portion  of  manganese. 

Titanized  iron  contains  80  per  cent,  of  oxide  of  iron,  15  of 
oxide  of  titanium,  and  a  little  manganese  and  alumine.  It  is  the 
cause  of  the  fnagnetic  properties  of  volcanic  substances,  except 
when  they  contain  sublimed  specular  iron  ore,  which  is  very  sel- 
dom the  case.  The  proportion  varies  from  3  to  19  per  cent. ;  the 
basaltic  or  granitic  lithoid  lavas  containing  the  most.  The  onlj 
varieties  of  lava  in  which  it  has  not  been  found  ar6  those  varieties 
of  vitreous  lava,  pumice,  and  volcanic  tophus,  which  are  not 
magnetic,  and  m^t  into  a  white  glass. 

TJie  separation  of  the  oxide  of  titan  is  very  difficult ;  but  if  it 
•jbe  only  required  to  ascertain  its  presence,  the  muriatic  solution 
•may  be  evaporated  to  dryness,  at  the  risk  of  precipitating  some 
of  the  iron  and  alumine.  The  residuum  treated  with  the  blow- 
:pipe  produces  the  same  effects  as  if  it  was  pure  oxide;  but  a 
.tmall  quantity  of  iron  alters  the  colours  of  the  precipitates  by 
means  of  reagents.  To  get  rid  of  the  iron,  the  residuum  must 
< be  calcined,  and  digested  speedily  in  muriatic  acid;  the  undia* 
solved  part  collected  upon  a  Sltre,  and  melted  with  alkali,  in  order 
^  obtain  a  solution. 

Lavas  do  not  contain  nickel,  nor  iron  in  a  metallic  state;  ja&  (o 
chrome,  it  was  notiooked  for. 


Ohserv(itiom.--^An  abstract  of  Mr,  Cordier's  fir^t  paper  may  be 
found  at  p.  244. 
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On  ike  Analogy  (between  Diopside  and  Pyroxene.    By  Mr,  Haut. 
'■*'Joum,  des  Mines,  No.  134, 

The  miaerals,  to  which  their  discoverer,  Mr.  Bonvoisin,  had 
jgiveu  the  names  of  mussite  and  alalite,  appeared,  upon  exami- 
nation, to  be  only  a  single  species,  to  which  the  name  of  diopside 
was  applied. 

The  primitive  form  assigned  to  this  species  was  very  nearly  thtt 
same  with  that  of  pyroxene  (augite)  -,  the  only  difference  rang, 
that  the  planes  of  the  prism  of  pyroxene  were  inclined  to  each 
other  at  92  d.  on  one  side,  and  88  d.  on  the  other,  whereas  in 
diopside  the  prism  was  rectangular.  The  crystals  of  diopside  have 
generally  eight  sides,  so  that  it  is  more  difficult  to  measure  the 
inclination  of  the  primitive  faces,  than  when  these  faces  are  con- 
tiguous ^  and  it  must  be  owned,  that  the  appearance^ of  the  two 
minerals  is  so  very  different,  that  a  kind  of  prejudice  was  ex- 
cited in  favour  of  the  apparent  difference  in  their  primitive  forms. 

Since  that  time  Mr.  Jurine  has  brought  to  Paris  some  large  in- 
sulated crystals  of  diopside,  which,  on  measurement  and  subse- 
quent calculation,  showed  that,  their  primitive  form  was  entirely' 
similar  to  that  of  pyroxene. 

The  diopside  was  also  distinguished  by  admitting  two  subdi- 
. visions  in  the  direction  of  the  two  diagonals  of  the  base,  while 
pyroxene  was  thought  to  admit  only  that  in  the  direction  of  the 
longer  diagonal,  but  the  second  has  since  been  found  among  the 
crystals  of  pyroxene  from  Vesuvius  and  Arendahl. 

The  hardness  of  diopside  and  pyroxene  is  nearly  the  same,  as 
is  also  the  specific  gravity  :  the  principal  remaining  differences  are 
their  geological  situations  and  appearance,  which  latter  is  very 
striking.  Pyroxene  has  lately  been  found,  imbedded  in  felspar, 
9t  Arendahl  in  Norway,  in  a  formation  which  seems  primitive, 
and  by  no  means  volcanic.  Small  transparent  crystals  of^ pyroxene 
have  also  been  found  at  Vesuvius  of  a  green  colour.  Many  crystals 
of  pyroxene  are  very  glassy  and  brilliant,  others  are  only  lamellar, 
and  some  from  Arendahl  appear  like  flakes  of  brown  mica.     , 

To  this  may  be  added,  that  the  coccolite  of  the  Danish  mine- 
ralists  has  l)een  found  to  be  granular  pyroxene ;  and  it  is  probable 
that  malacoltte  or  sahlite  ought  also  to  be  considered  as  a  variety 
of  pyroxene.  Now  coceolite  apparently  passes  on  one  side  into 
pyroxene,  and  on  the  other  into  sahlite ;  and  some  specimens  of 
sahlite  have  nearly  the  appearance  of  that  variety  of  diopside 
called  mussite  by  Bonvoisin  :  so  that,  although  the  extremes  are 
v^y  different,  they  are  connected  by  intermediate  steps. 

It  is  well  known,  that  many  very  different  substances  have  the 
game  integrant  moleculesi  but  then  it  is  usually  one  of  those 
'iigures  which  may  be  considered  as  limited,  such  as  the  cube  or 
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regular  octaedron :  and  if  it  should  oot  be  limited,  the  other  phy- 

steal  characters  will  suffice  to  determine  the  species  without  anj  i 

•quivocaliOD.    But  the  properties  of  diopside  and  pyroxene  tend 

to  confirm  their  union  in  a  sii^^le  species.    If  chemistry  should 

hereafter  show  ^ny  essential  differenoe  between  these  two  sub« 

ffances,  it  will  be  a  very  remarkable  exception  to  the  crystailo*  \ 

graphic  method  of  classification.    It  may^  however^  be  considered  j 

as  proved,  that  the  same  substance  never  has  more  than  one  form 

of  its  integrant  molecules.    Borax  is  an  example  of  the  other 

case,  as  its  crystaUizatioo  is  analogous  to  that  of  pyroxene^  but 

its  solubility  and  taste  are  sufficient  to  distinguish  it. 

Boumon  has  given  the  inclinations  of  the  planes  of  sahlite  ra- 
ther different  from  those  of  pyroxene  \  and  it  is  in  consequence  of 
his  determinations,  and  also  because  the  crystals  of  sahlite  at  i 

Paris  are  too  imperfect  to  obtain  accurate  measures,  that  the  union  { 

f^f  sahlite  with  pyroxene  is  still  considered  as  doubtful.  ! 

-     Observations, — An  abstract  of  Bonyoisin's  description  of  mussite  ; 

and  alalite  may  be  found  in  our  second  volume,  p.  353. 


^inolysis  of  several  ancient  Bronze  Instruments,  (S^c.  By  Mr, 
KxKfzorH.7^Journ,  des  Mines,  No.  13S»  Ffvm  Gehlen's  Joum. 
No.  15. 

-  The  bronze  was  digested  ia  nitric  acid,  of  the  specific  gravity 
of  1.220;  and  the  oxide  of  tin  being  collected^  it  was  estimated 
4o  contain  80  per  cent,  of  the  metal. 
.  An  ancient  sword,  found  in  Brandenburg,  was  composed  of  89 
per  cent,  of  copper,  and  ]1  of  tin.  The  brilliant  polish  it  took 
showed  the  hardness  and  tenacity  of  the  metal.  These  swords, 
and  other  aitting  tools,  were  not  forged>  but  cast,  and  an  edg« 
given  them  by  grinding. 

Two  instruments,  in  the  shape  of  sickles,  but  whose  use  is 
disputed,  contained,  the  one  15  percent,  of  tin,  and  the  other  13. 

Some  fragments  of  an  elastic  ring  contained  only  9  per  cent,  of 
tin.  This  ring  appeared  to  be  similar  to  another,  which  did  not 
form  a  perfect  circle,  but  of  which  the  two  ends  came  together 
with  so  much  elasticity  that  they  were  difficult  to  separate.  This 
ring  took  a  most  superb  polish :  its  use  is  unknown,  but  the  elas* 
ticity  of  the  bronze  merits  attention.  . 

A  Greek  broche  contained  ll  per  cent,  of  tin. 

Some  small  nails  were  formed  of  2.25  of  tin,  and  97»75  of 
copper. 

"  An  ancient  cup,  found  in  a  Greek  sepulchre  at  Naples,  and 
whose  interior  surface  had  lost  very  little  of  its  polish,  contained 
"14  per  cent,  of  tin,  and  8^  of  copper.     It  was  very  thin. 
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A  great  number  of  other  specimens  yielded  trom  10  to  13  per 
cent,  of  tin. 

The  four  horses  at  Venice  were  supposed  to  be  formed  of  cop* 
per,  on  account  of  their  being  gilt,  as  copper  is  much  easier 
gilded  than  bronze.  In  reality  the  metal  contains  only  0.35  per 
cent,  of  tin^  or  7  lb.  in  1000 :  so  that  it  is  probably  an  accidental 
admixture. 

.  Bronze  is  at  present  used  only  for  cannons,  bells^  and  statues; 
but  it  ought  to  be  examined  whether  bronze  is  not  ^r  preferable 
.  to  brass  for  kitchen  furniture,  as  it  is  much  less  liable  to  become 
oxidized.  ^  The  ancients  used  it  for  these  purposes,  although  th^ 
were  well  acquainted  with  the  danger  attending  the  internal  use 
of  oxide  of  copper,  as  well  as  its  use  in  curing  wounds. 

An  ancient  Chinese  coin  consisted  of  4775  per  cent,  of  copper, 
15.25  of  lead^  and  8  of  tin.  A  modern  one  consisted  o{$§,5  per 
cent,  of  copper^  4  of  lead^  and  1 .5  of  tin. 

Cinnamon-stone,  treated  on  charcoal  by  the  blowpipe,,  melts 
^p-adually  and  slowly  into  a  shining  glassy  bead,  which  is  exter- 
nally of  a  deep  green  gray :  heated  in  a  platitia  crucible,  it  only 
became  paler  than  before.  As  it  nearly  agrees  in  its  constituent 
parts  and  outwai'd  appearance  with  vesuvian  (or  idocrase),  it  may 
be  arranged  with  it. 

Some  zircons,  from  the  northern  circars  of  Bengal,  were  found 
to  contain  64*5  per  cent,  of  zircon,  32.5  of  silica,  and  1.5  of 
oxide  of  iron.  It  appeared  also,  that  when  zircon  is  precipitated 
by  the  alkaline  carb^tes,  it  absorbs  a  small  quantity  of  carbonic 
acid,  and  that  carbonate  of  zircon  contains  51.5  per  cent,  of  zir- 
con, 7  of  acid^  and  41.5  of  water. 

Ohservatunu*-''We  cannot  but  consider  the  use  of  bronze  ves- 
sels in  the  kitchen  as  far  superiQr  either  to  brass,  tinned  iron>  or 
tinned  copper,  both  iti  respect  to  the  diminution  of  daUger,  and 
the  superior  strength ;  and  the  introduction  of  them  into  use 
would  be  an  act  of  patriotism^  as  they  would  consume  a  great 
quantity  of  tin. 

We  have  omitted  the  analysis  of  cinnamon-stone,  as  having 
been  already  mentioned  in  our  last  number,  p.  476. 


Analyses  of  some  Products  of  Iron  Furnaces  and  Forges,     By  Mr. 
Bbxthiba. — Joum,  des  Mines,  No,  \35, 

It  will  be  important  to  compare  these  analyses  with  those 
given  by  Mr.  Guenyveau,  p.  48 1.  The  substances  analyzed  were 
procured  firom  the  smelting  furnaces  of  Mont  Blanc  and  AUevard, 
and  from  the  steel  manufactory  of  Rivieres.  Mr.  Descostils  has 
examined  the  ores  made  use  of  in  tb«m.  S«e  Ketrospectj  vol.  tir 
page  334, 


Digitized  by  VjOOQ IC 


512  jljfr.  ierthier  <m  some  Products  of  Iron  Furnaces  and  Forges.     - 

The  scoriae  from  the  high  furnaces  of  St.  Helena  vary  in  their 
appearance,  so  that  the  smelters  can  only  form  a  judgment  of  theAi 
hy  tonsidering  the  quantity  of  small  iron  shot  that  they  contain. 
In  general,  the  Smeltings  at  Mont  Blanc  go  on  well,  and  the  scoria 
»re  rarely  so  thick  as  to  incumber  the  basin  :  no  flux  is  added. 

Black  porous  and  Ught  scoriae,  formed  when  the  smelting  goe»^ 
t)n  well,  contained  53  per  cent,  of  silica,  15  of  lime,  J  of  aid- 
mine,  8  of  magnesfa,  11.5  of  oxide  ad  minimum  of  manganese, 
and  p.3  of  oxide  ad  minimum  of  iron. 

•  Green  compact  scoriae,  formed  when  the  smelting  did  not  go 
on  so  well,  contained  60  per  cent,  of  silica,  10  of  lime,  6  6f 
alumine  and  magnesia,  ip.S  of  oxide  ad  min.  of  manganese^  and 
4  of  oxide  ad  min.  of  iron.  ^  ' 

Yellowish -gray  compact  scoriae,  formed  when  the  smelting  did 
not  go  on  well,  contains  71  per  cent,  of  silica,  7.2  of  lime,  2.5 
of  alumine,  3.2  of  magnesia,  8  of  oxide  ad  min.  of  manganese, 
and  4.7  of  oxide  ad  min.  of  iron. 

The  scoriae  from  the  furnaces  at  Allevard  form  irregular  masses, 
which  contain  imbedded  charcoal,  grains  of  pig-iron,  and  large 
pieces  of  the  white  quartz,  which  is  the  vein-stone  6f  the  ore, 
and  which  is  not  separated  with  sufficient  care,  whilst  the  scoriae 
being  already  saturated  with  silica,  do  not  dissolve  the  ^hble.  If 
the  quartz  was  reduced  into  smaller  pieces,  it  would  be  dissolved, 
and  thicken  the  scoriae,  so  that  more  flux  must  be  added.  The 
flux  is  a  calcareous  tophus,  which  contains'  at  most  0.04  or  0XS5 
of  clay  and  vegetable  matter.  The  operation  of  smelting  is  veiy 
complicated,  as  tlie  variations  in  the  quality  of  the  ore  require 
continual  alteration  in  the  additions. 

Homogeneous  green  porous  scoriae  were  found  to  contain  46  per 
cent,  of  silica,  10.6  of  lime,  6,6  of  alumine,  6,6  of  magnesia, 
iO  of  oxide  ad  min.  of  manganese,  and  18.5  of  oxide  ad  min.  of 
iron. 

Another  specimen  contained  54  per  cent,  of  silica,  8  of  lime, 
4.5  of  alumine,  6.5  of  magnesia,  13.5  of  oxide  admin,  of  mart- 
ganese,  and  9.3  of  oxide  ad  rain,  of  iron. 

Well-melted  glassy  scoriae,  clouded  gray  and  blue,  from  whence 
the  quartz  had  been  separated,  contained  56  per  cent,  of  silica,  13 
of  lime,  6,5  of  alumine,  9.3  of  magnesia,  9  of  oxide  ad  min.  of 
manganese,  >  and  4.7  of  oxide  ad  min.  of  iron. 

No  potash  could  be  found  in  any  of  these  scoriae. 

The  furnaces  at  Mont  Blanc  and  of  the  Isere  are  only  from 
6  to  7  metres  (yards)  high.  Their  temperature  i$  much  higgler 
than  at  Creusot ,  so  that  the  scoriae  retain  scarcely  any  oxide  of 
iron.  It  is  probable  that  the  heat  is  less  at  St.  Helena,  and  still 
less  at  Allevard,  as  they  retain  so  much  of  the  oxide. 

lii  the  furnaces  of  Mont  Blanc  they  usually  make  white,  fibrous, 
hard  iron ;  but  at  Allevard  they  prefer  very  gray,  granular  iron, 
soft  and  easy  to  be  filed.    The  gray  iron  is  used  at  Rivei  to  mnke^ 
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9<)eeli  fo^  wbicb  purp^  k  is  preferred. ,  .'Ji^'b^  \i(lixte  yields  gop4 
t«»igh  iron,  bAU.  ^e  st^e)  made  from  itifrXfjiuped  into  iron  in  the 
IQefe  prpc^^  of  temp^ripg  k,  so  that  It^jprpbably.  contains  tb«r 
•roallest  possible  quantity  of  carbone. 

«;  jl^Jiite oUBt. koKof  Sit. H«lfM3a  was  foundi^, contain  1.7  per  cent«  , 
^\n9phM^  ri^siduijUBXx  arising  from  the  scoriae  mixed  with.it^  ncr 
&i%h]yur  or  pbosphoru8>  1  of  charcoal,  1,5  of  xnetallic  ^ciga^ese^ 
^n^  0.1  of  copper  j   in  all  4.^;  i  y.h 

r  Gray  cast  iron  of  All^ard  contained  2;2  per  cent*  of  msoltible 
rMidMuia,  some  tr^^  of  sulphur^  3  of  cl^arcoal,  1.8  of  me<;allij^ 
fnapganese,  and  O.^  of  copper^^but  no  phg^phorus  -,  in  a\l  7.2. 
.   A  mi^ed  smelting,  of  aMDut  on^  third  of  the  first  an4  t^P  of 
'  jthe  second,  contained  ncij^ibiuble  resi^uuip,  sulphuT^  or  phos- 

phorus, 0.5  per  cent,  of  cnSr^oal,  0.4  of  ine^alUc  manganese>  mi 
'  0.$  of  copper;  in  all  1.2.     *"   -.  ,        ,     •    » 

'       ,         .In  the  depa^rttnents  of  Mont;!31anc  and  pf  the  Isere  a  pecnliar 
'  process  is  used  for  refifui^  pig-iron.     It  is  renp^ltfed,  riph  scoriae 

jirestirre^  into  iK,  the  mixture  i:},lhen^aggljatinated,  ^nd  formed 
into  a  lump  ready  for  drawing  o«t.  ■  A  large  quantify  of  Aiel  i^ 
^seA.  ^he  basin  .of.  the  furnace  ii'made  anew,  and  without  any 
•cpriae,  which  ar9  ad^ed  daring  the  fusion;  Other  scoriae  ^ar^ 
'  formed  during  the  operation,  which  are  very  fluid,  and  let  out  ai 

f  the  eye  of  the  furn^e.    These  scoriae  are  black,  metalloid,  at- 

I  tract.ible,  either  porous  or  compact,  gjanujar  or  lamellar.    Xhe^ 

t  cQntBined  23  pqr  cent,  of  silica,  2  of  lio^e,  \  of  alumine,  l^ 

\  Magnesia*  2&  of0J^i&  %d  ^cnin.  of  mang^nes^,  ^nd  fS  oif  ogcid^  a4 

I  min.  of  iron.  ...  , 

I  Other  scoriae  of  the  san|e  appearance  ar^  formed  during  the 

wbsequent  operations :  thes^  contained  l^^  per  cent,  oif  s'llicaji  11 
I  ^f  lime,  1  of  alumine,  l  of  magnesia,  IjO.^  of  oxide  ad  mlo.  ol* 

Uj&ngaaeie,  and  51.5  of  oxide  ad  min »  of  iron  J 

A  third  kind  of  scoriae  were  detached  from  the  bottom  of  thq 
\wsin  after  the  lump  was  taken  away,  and  contained  IS  per  cent*  of 
«^iqa,  14.<9  of  )ime,  1  of  alumine,  1  of  magnesia>  9*5  of  oxida 
ad  mio.  of  manganese,  and  6l  of  oxide  ad  min.  of  iron.    , 

The  scoriae  of  a^odier  fprge  contained  9.6  per  cent,  of  silica, 
1Q.6  of  lime,  1  of  alnn»ner  2  of  magnesia,  3  of  oxide  ad  min^ 
e^  miangaii^fie,  and  yielded  56  of  iron  when  assayed. 
'  Aii6th^spei:imenirom  the  same  forge  contained  8  per  cent*  q| 
iUica,  7  of  linoe,  0.5  of  alumine,  O.S  of- magnesia,  3.5  of  oxide 
admio.  of  manganese,  and  yielded  61.5  of  iron  when  assayed. 
.  The  seonae^  are  oiixed  with  pieces  of  iron,  which  ij^ere  pre>;U^ 
XHiMy  separated  as  much  as  possible^  but  some  femamed  ia^^pita 
of  every  care. 

it^  is  very  ot^a^rvable^  that  the  greater  pait  of  the  onaiQgan^e 

oxiattng  in  the  pig-iron  is  scoriiied  ducing  the  refii^ngj.it  is  90a- 

tailMdi^  tdhe  gre^^test  prpportioi]^  in  the.  first  scoriae,  and  t|je  l^ttei 

scoriae  are  less  charged  with  it,  but  they  contain  a  considerable 

8UPPL,— VOL.  V.  3  u 
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quantity  of  oxHde  ad  minimum  of  iron.  The  <wo  metah  sopplf 
one  another*^  pljices  in  ptocuring  the  fusion.  It  is  probable;  tl» 
i^ditTon  of  oxide  of  manganese  would  cauae^  some  of  the  Iron  to 
be  reduced. 

The  presence  of  manganese  is  therefore  not  prejudlelal^  ss  it  if 
got  rid  of  during  the  refining  of  the  iron  5  and  even  in  the  better 
kinds  of  cast  work,  which  are  annealed  in  the  reverberatoiy  for- 
nace,  the  pianganese  is  oxidized,  and  melts  along  with  the  scoriae^ 
The  nron  refined  in  Mont  Blanc  and  Tlsere  loses  from  20  to  25 
per  cent. ;  so  Chat  about  12  or  15  per  eent.  of  metallic  iron  is  oxt* 
>  dtzed  and  vitrifies  with  the  earths.  It  does  not  appear  that  tbk 
fcss  can  be  avoided,  fdr  it  is  difficult  to  form  a  mixture  of  earthy 
substances  which  is  easily  fusible  at  the  temperature  of  the  forget^ 
Oxide  of  manganese  might  perhaps  be  used  as  a  flux. 

The  heaviest  scoriae  flung  out  of  the  refining-houses  are  as  Hefa 
ks  the  most  valuable  ore?,  and  are  said  to  yield  iron  of  the  best 
quality,  so  that  they  might  be  smelted  with  ease ;  but  then  it 
would  be  necessary  to  alter  some  customs/  and  that  is  always  a 
very  difficult  task. 

The  more  powerful  the  furnace,  the  greater  is  the  proportion 
^f  pig-iron  obtained  in  the  smelting ;  but  then  more  fuel  must  hm 
employed.  Every  kind  of  ore  requires  a  particular  treatment  in 
this  respect.  In  general  a  poor  ore  ought  to  be  smelted  at  a  high 
temperature,  in  order  not  to  lose  any  of  the  metel  it  contains.  It 
is  therefore  absurd  to  smelt  marsh  iron  ores  in  l6w  furnaces,  or 
In  forges,  and  to  leave  in  the  scoriae  one  h^f  more  jron  than  ia 
obtained  i  and  yet  this  is  sometimes  done. 

The  iron  of  Mont  Blanc  is  soft  and  tough,  but  sometimes  dif- 
ficult to  forge  at  a  red  heat,  which  may  arise  from  the  copper  it 
tontains,  but  it  is  more  probable  that  it  proceeds*  from  the  iron 
not  being  homogeneous,  as  the  copper  b  visibly  mixed  with  k* 
It  is  .said  that  gocxl  iron  cannot  be  made  from  the  pig^ron  of  AUe* 
▼ard  by  itself,  as  it  would  be  hard  and  red-short ;  it  is,  therefore, 
necessary  to  add  that  of  Mont  Blanc  to  soften  \t,  and  render  it 
tractable.  Some  iron-masters  are  attentive  to  these  eireumstanees, 
others  are  perfectly  indiflerent  in  their  choice,  and  add  unknown 
foreign  iron>  or  any  old  iron  they  can  purchase  cheap,  so  that  th^ 
iron  is  frequently  useless.  A  specimen  o£  this  kind  could  neither^ 
be  forged  nor  welded  ;  it  was  ^und  to  contain  0.3  per  cent  of 
copper,  and  at  least  O^  of  phosphorus,  although  there  was  ngr 
trace  of  this  last  in  any  of  tne  substances  sindted  in  the  high 
fbmaces.  It  is  proper  that  the  old  iron  shonki  be  made  service* 
able  again,  but  it  should  not  be  mixed  with  other  kinds  of  knowt| 
reputation. 

Hie  steel  mannfactoriesof  Kivet  vaem  almost  all  the  pig-imn 
Af  Allevard,  as'it  is  principally  used  to  mrm  steel  i  the  remaia«* 
der  of  the  ixoo  |;enet:alljr  «oxDei  fiom  Mont  Blaoc  and  ftia^ 
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iSr.  Serikier  o«  soUie  ProAtets  of  /xto  fimocvf  imd^Porges.  &1S 

Ceo^e.  Xbe  careless  mixture  of  anj  kind  of  iron  prbdiices  the 
ioconyeniences  just  tTieodoned  in  respect  to  iron. 

The  method  of  making  steel  at  Rives  is  very  simple:  the  pig- 

.iron  is  meked  through  charcoal^  the  scoriae  are  stirred  in>  and  the 
iron  is^kept  in  tranquil  fusion  at  the  bottom  of  the  furnace.    The 

.aooriaa  ate  run  out  from  time  to  time^  and  also  tlie  coagulated 

inasses  on  the  side.. 

Some  of  the  sGorisB  are  porous  and  light>  and  contain  29.3  per 
cent*  of  silica,  14.3  of  ltme>  2  of  magnesia  and  alamlne>  and  lO 
of  o](ide  ad  min.  of  manganese  i  they  yield  31.4  of  iibn  on  aa« 
flaying  them. 

•  Some  are  very  compact,  with  a  brilliant  lamellar  fracture,  and 
contain  29  per  cent,  of  silica,  8  <)f  lime,  1.5  of  magnesia  and 
alumine,  and  4  of  oxide  admin,  of  manganese  i  they  yield  44*5 
«f  iron.  .  ,. 

The  heaviest  scoriae  are  lliose  which  remained  the  longest  in  the 

.  fturnace  ^  they  ai>6  covered  with  confused  groups  of  octaedral  crys- 
tals which  are  sometimes  several  millimetres  (0.039  in.  each)  in 
Iragth.    They  contain  %l  per  cent,  of  silica,  4.3  of  lime,  1  of 

.magnesia  and  aluminei  and  3.5  of  oxide  ad  min.'  of  manganesei 
and  they  yield  56.2 of  iron.  ;         ^ 

.  {^ig-iron,  therefore,  parts  with  the  manganese  on  being  con- 
verted into  steel.  Besides  the  cliarooal  nothing  is  found  in  it,  but 
the  oopper.  Rives  steel  is  of  a  good  <)uality ;  many,  specimens 
which  were  in  small  bars  and  tempered  were  excellent  3  its  prin- 
cip0l  defect  arises  from  the  admixture  of  veins  of  iron.  Great 
cantton  is  always  necessary  to  prevent  this  in  steel  made  inmie-^ 

.  jdiately  from  pig-iron,  and  none  is  taken  at  Rives.;  the  heating  of. 
the  pigs  in  the  fire-place  of  the  refinery  contributes  to  increaie 

,  this  defect,  and  therefore  Mr.  Bailktiias  proposed  another  me* 
tbod  (Journ.  des  Mines,  vol.  i.  p.^  21),  which  it  is  to  be  wished 
were  adopted. 

In  the  above  analyses,  tlie  hron  and  roanganeae  were  separated  by 
means  of  saturated  carbonate  of  potash  5  but  as  this  required  great 
care,  when  peculiar  exactness  was  required,  acetous  acid  was 

.  boi)ed  upon  the  oxide  of  iron  which  is  flung  down,  •  to  dissolve 
tiie  carbonate  of  manganese  which  it  retains.  The  solution  heii^ 
gently  evaporated,  then  diluted  with  water  and  boiled,  the  oxic^ 

of  iron,  which  was  taken  up  by  the  acetous  acid,  is  deposited, 
»eid  only  the  manganese  remains  dissolved. 

It  appears  certain,  that  the  oxides  of  iron  and  manganese  are 
ad  minimum  in  the  scoriae.  It  is  easy  to  calculate  the  quantity  of 
iron  from  the  red  oxide  3,  but  the  oxide  of  manganese  can  only  be 
computed  from  the  quantity  of  the  carbonate.  The  brown  oxide 
obtained  from  the  carbonate  by  calcination  varies  according  to 
ieiQctmistancea.  ^ 

3  u  2 
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Tfae/tohition'of  .miinginefie  generally  contatiift*ir(>n,cot>iiH,  ntiH 
copper^  aU  •f  wiiich  are  preei^tated  by  an  ^vffNne  ^ydhOMil- 
phuret' before  the  manganese,  which  at  length  fills  down  of  an 
babedla  yellofw.  The  solution  is  then  precipitated  "^ite  b)^  the 
prussiates.  Copper,  if  present,  tenders  this  predipitate  rose-red. 
Ammqnta  takes  up  (he  oxide  of  manganeiie,  and,  thc^refore,  thb 
Glides  of  copper  and  cobalt  cannot  be  separated  fnttii  -It  fey  thfe 
aUcili.  The  least  trace  of  cobalt  gives  the  tnoriatic  sdution  a 
'  {termanent  emei  ald»green  colour.  Dr.  John's  method  of  fiarifyin^ 
-maoganese  would  not  h^ve  succeeded  if  he  had  4idt  reduced  thb^ 
oxide  of  iron  to  the  minimum  by  precipitating  the  copper. 

There  are  two  oxalates :  that  ad  minimum  is  pulverulent,  of  a 
.6ne' permanent  yellow  colour,  and  nearly  insoluble  in  water'; 
that  ad  maliraain  is  brown  or  grayish -gi^en,-  and  soluble  in 
water,  especially  if  hot.  Both  ares;)luble  in  a  slight  exce*  of  tlte 
8eid'>  soihkt  if  a  little  red  oxide  of  iron  had  befen  present  lU  Dr. 
Joim*8  Mutton^  it  would  have  been  separated  from  iht  mang^- 
ne^.  .. 

Fife  grammes  of  carbonate  of  manganese  yfelded  5.1  "gr.  .6f 
]^U9Bphate,  so  that  the  carbonate  contains  56  per  cent,  of  oxide  ad 
luinimum,  and  34.4  of  carbonic  acid;  as  the  carbonate  was  fonntt 
to^oae'thiat  proportion  of  its  weight  by  solution  in  sulplniric  acid, 
of  course,  diere  remains  g.6  of  watef . 

Carbonate  of  maugatiese  yields  from  9g.5  to  62.5  of  l^rbw^n 
>oxide,  by '  calcination  ;  these  oxides  are  of  different  shades,  and 
tome  cannot  be  distinguis4)ed  by  the  eye  fr6m  red  oxide  of  iron: 

20  gr.  of  carbonate  of  manganese  yielded  by  reduction  8.&  of 
metal,  but  it  was  porous,  ahd  containled  some  unreduced  partid€^« 
5  gr.  of  carbonate  melted  ^th  15  of  red  oxide  of  iron  (which 
yielded  on  reduction  70.5  per  cent,  of  cast  iron),  yielded  12.(}5 
of  a  white  crystalline  alloy  :  .another  experiment  yielded  12.7, 
but  there  always  remains  some  part  unreduced.  As  carboflate  of 
manganese  contains,  therefore,  42  per  cent,  of  metal,  or  56  of 
oxide  ad  minimum  <;  the  oxide  itself  contains  about  75  per  dent. 
:of  metal,  and  25  of  oxygen.  The  oxide  yielded  by  the  calcined 
carbonate  consisted  of  73.5  to  67  2  per  cent,  of  mfetal,  and  from 
2^.5  Co  d2.8  of  oxygen.  The  oxide  ad  minimum  acquires  1 1  per 
cent,  of  o«ygen  by  calcination,  and  the  completei»t  oxide  ob* 
tatned,  held  91  per  cent,  of  that  ad  minimum. 


Cheniicql  ffistory   of  Manganese,     By  Dr,  John. — Journ.   des 
Mines,  No,  135., 

Xm^  is  a  continuation  of  the  paper  inserted  in  onr  last  number. 

..    NiM'c  %cid  easily  forms  a  colourless  solution  of  toaagificse^ 

which  yields^  on  evaporation  to  dryness,  blaek  oxide :  the  mlrn- 
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iiim  liielf  reicnibiesthatof  the  oxide.  Graea  oxide^  and  carbo^ 
nane  of  mangaaese^  afe  both  of  them  dissolved  in  nitric  acid.  Thft 
«olution>  being  neutral,  was  crystallized  by  ^  very  carefdl  evai- 
poratioQ  so  as  not  to  decompose  the  nitiBte,  and  sodden  cooling  $ 
the  mass  thus  obtained  was  moistened  with  a  little  water,  heat^, 
then  cohered  up,  and  le&  in  the  temperature  of  {59°  Fahr.)  12P 
R6mm.  Acicular  prismatic  crystals  were  found  next  morning  de*- 
posited  at  the  bottom.  They  were  white,  semi-cransparent,  stri- 
ated lengthways,  sharp,  hitter,  and  more  easily  deliquescent  than 
muriate  of  manganese  -,  they  melt  at  a  very  low  temperature^ 
«nd  are  decompo&dd  by  heat.  Alkohol  dissolves  them,  and  paper 
impregnated  with  the  soUuion  burns  with  a  green  flame. 

Liquid  benzoic  acid  acts  very  slowly  upon  manganese  3  th« 
water  is  decomposed  by  degrees,  and  then  the  oxidized  metal 
is  taken  up.  The  green  oxide  and  the  carbonate  are  also 
slowly  dissolved ;  th^  solutions  are  colourless,  and  easily  crystals 
Itzable  into  long  thin  crystals,  or  in  irregular  flakes,  if  the  eva- 
poration was  hasty.  The  ciystala  are  colourless,  transparant:» 
permanent  in  the  air,  astringent,  sweetish  but  afterwards  bitl»^. 
They  are  soluble  in  alkohol,  and  in  20  times  their  weight  €ff 
water  at  15°  R.  {66^  Fahr.),  but  in  less  of  boiling  water.  The  so* 
hitton  crystallizes  by  codiug ;  and  alkaline  prussiates,  carbonate#^ 
phosphates,  and  tunstates  decompose  it.  The  crystals  on  distil- 
lation yielded  a  few  drops  of  water,  and  a  quantity  of  oil  which 
had  the  colour,  consistence,  and  fine  smell  of  oil  of  cinnamon, 
mixed  with  that  of  prussic  add,  but  none  of  this  acid'  could  be 
discovered.  The  residuum  was  dissolved  in  muriatic  acid,  and 
pcectpitated  by  carbonate  of  potash,  by  which  the  benzoate  was 
found  to  contain  24  per  cent,  of  suboxide  of  manganese,  and,  ef 
course,  76  of  acid  and  water. 

Succinic  acid  readily  dissolves  manganese  ;  hydrogen,  smelling 
Hke  assafcBtida,  is  emitted ;  the  solution  \s  first  green,  but  at  last, 
rose-colour :  some  charcoal  is  always  sep£i rated  from  the  metal. 
The  suboxide  and  carbonate  of  manganese  are  easily  soluUe, 
the  latter  ellervesces  violently.  The  solution  crystallizes  veiy 
easily  in  four  sided  prisms,  double  pyramids,  or  tables.  The 
crystals  are  transparent,  colourless  when  single^  but  rose-red  in 
groups ;  they  are  of  a  salt  sharpish  taste,  very  brilliant  and  per- 
manent  in  the  air ;  but  become  white  and  opake  by  heat,  and 
assume  the  appearance  of  porcelain  at  Id*"  Reaum.  They  are 
soluble  in  10  tim^s  their  weight  of  water,  but  insduble  in  alko- 
hol. By  distillation  they  yield  a  little  water,  <h1,  carbonic  acid, 
arid  carburetted  hydrogen.  The  residuum,  treated  as  above« 
showed  that  the  crystals  contained  30.27  per  cent,  of  suboxide^ 
and,  of  course,  6g.7S  of  acid  And  water. 

Acetic  acid  slowly  forms  a  reddish  solution  of  manganese,  which 
^crystallizes  very  readily.  The  suboxide  and  carbonate  dissolve 
in  warm  acetic  add,  but  it  requii^es  several  days  to  saturate  the 
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4lB       JDr.  John  on  Ae  chmkal  Wst^jff  Mtrnganese^ 

'«cid  with  the  suboxide.  Thig  acetate  cr^stallia^  is*  rhombcMA 
tables  y  they  are  rose*red>  transparent,  permanent  in  the  air,  and 
Jiave  a  disagreeable,  astringent,  metallic  taste.  They  are  soluble 
in  alkohol,  and  7  parts  of  water  take  jup  2  of  die  crystals,  They 
are  decomposed  by  heat,  like  the  succinate,  and  tlius  are  found 
to  contain  30  per  cent,  of  suboxide,  and  7Q  of  water  and 
4icid.  The  solution  is  decomposed  by  alkaline  carbonates,  prusr 
.8iates>  molybdenates,  and  arseniates,  but  not  by  the  alkaline  bo- 
rates oroxaktes.  Pure  arseuic  acid  tJirows  down  a  white  arseoiate 
.of  manganese. 

*  Chromic  acid  acts  exceedingly  slow  upon  manganese,  although 
^t  last  the  water  is  decomposed  and  hydrogen  is  emitted  :  bat  lA 
<lissolves  the  green  oxide,  and  also  the  carbonate,  widi  which  last 
it  effervesces.  The  solution  always  contains  an  excess  of  acid*  it 
.is  cbeanut-brown,  and  has  a  rough  metallic  taste,  it  cannot  be 
crystallized,  and  during  the  evaporation  the  manganese  is  6x« 
idized  more  than  before,  and  falls  down  in  a  black  pulverulent 
chromate.  By  adding  water  occasionally,  the  solution  parts  with 
almost  all  the  manganese  in  this  form,  and  chromic  acid,  nearly 
pure,  is  left.  The  chromate  is  decomposed  by  the  alkaline  car- 
bonates and  prussiates.  Nitrate  of  silver  throws  down  a  scarlet,  > 
precipitate  or  chromate  of  silvei;  holding  a  little  matig;^nese>  and 
nitrate  of  manganese  is  left  in  the  liquid. 

It  required  a  digestion  of  several  weeks  to  form  a  combination 
of  tunstic  acid,  with  manganesei  its  green  oxide,  pr  the  car* 
honate,  but  at  last  it  formed  a  w))ite  granular  powder.  Tunstate 
of  potash  throws  down  ^  white  tasteless  precipitate^  from  die 
aolutions  of  manganese.  This  tunstate  is  insoluble  in  water,  not 
altered  by  the  air,  not  fusible  by  the  blowpipe  or  cliarcoal^  but 
turns  first  yellow,  and  then  brown. 

Arsenic  acid  dissolves  manganese,  and  the  arseqiate  separates  in 
ti  gelatinous  form.    It  also  dissolves  the  green  oxide  and  carbo- 

.aate;  these  solutions  are  always  acid;  on  trying  to  saturate  the 

.acid,  they  become  gelatinous,  and  deposit  a  neutral  arseniate 
insoluble  in  water.  A  few  drops  of  dilute  sulphuric  acid  added 
to  the  jelly  reduce  it  to  a  clear  liquid,  that  yields  radiated 
bundles  of  crystals  by  evaporation,  which  probably  contain  both 
the  acids  united  with  the  manganese. 

On  the  Ox'kiizement  of  Manganese, 
It  is  extremely  difficult  to  determine  the  proportion  of  oxygen 
in  the  various  oxides  of  manganese,  because  the  suboxides  absorb 

.  oxygen  from  the  atmosphere,  and  the  others  emit  oxygen  at  a 

,  high  temperature.  - 

,  There  appear  to  be  three  oxides  of  manganehe  that  contain  a 
fixed  quantity  of  oxygen,  viz.  the  green,  brown,  and  black; 

^  but  there  exist  several  passages  of  these  oxides,  as  the  greenish- 
gray^  arising  from  the  disoxygcnizement  of  the  green  .oxide,  and 
die:whi^e  arising  from  the  last.    Although  the  solutions^ of  man- 
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V  Mr.  GfUk  Lwri$m$  on  atuw  KM  of  FUeh  Irtn  Ofe.  6 19 
^uitte  are  red>  no  cmd»  cf^tbat  colour  has  hitherto  been  dia-> 
covered.  The  stones  ihat  contain  manganese  are  also  frequently 
asd,,  but  this  may  arise  from  other  causes. 

Manganese  decomposes  water^  at  the  usual  temperature^^  with 
iMtonishing  rapidity.  80  grains  of  manganese  placed  in  distilled 
water^  yielded  24  oz.  measures  of  hydrogen^  which  probably^ 
contained  some  of  the  metal,  as  it  had  a  peculiar  smell,  and 
burned  with  a  green  flame,  and  there  wa^  left  92  gr.  of  a  grayish-^ 
green  oside>  which,  of  course,  contained  8^.97  per  cent,  of 
metal^  and  1^.03  of  oxygen.  As  the  carbonate  contained  48.6 
per  cent*  oi  metal,  and  left,  on  being  ignited  in  a  retort,  55.84 
of  green/sh  oxide ;  this  oxide  contained  87.04  of  metal  and  i2.Q6 
of  oxygen  :  so  that  13  per  cent,  of  oxygen  ni?iy  be  looked  upoa 
as  a  medium.  ^ 

-  IW^-gr.  of  gray i^- green  oxide*  being  exposed  to  the  air 
until  it  changed  to  a  pure  deep  brown,  and  then  heated  for  a 
nionient  to  expel  the  moisture,  was  augmented  8  gr.  in  weight, 
so  that  this  oxide  contained  80  per  cent,  of  metal,  and  20  of  oxy- 
gen. The  same  result  was  obtained  by  leaving,  manganese  ex- 
posed for  some  days  to  the  air>  and  expelling  the  moistdre  by 
heat.  This  brown  oxide  absorbs  some  more  oxygen  by  being 
long  exposed  to  the  air^  but  extremely  slow. 

One  hundred  gr.  of  manganese  were  dissolved  in  nitric  acid,  and 
the  solution  distilled  until  it  ceased  to  emit  vapours,  it  left  140 
gr.  of  porous,  brilliant  black  oj^ide,  which  did  not  contain,  00 
trial,  any  traces  of  nitrate  of  manganese,  and  yielded  pure  oxy- 
gen by  heat.  Of  course^  black  oxide  contains  71*33  of  met^I 
and  28.67  of  oxygen. 


Qn  a  new  Kind  of  Pitch  Iron  Ore,  or  native  Sulphate  of  Iron  with 
Excess  of  Base.  By  Mr,  Gillbt  Laumont.— /owm.  des  Mines, 
No.  135. 

Pitch  iron  ore  has  been  confounded  with  Freyberg  blacjc 
blende,  and  suboxide  of  uran,  and  lately  Wernbr  has  given  this 
name  to  the  phosphated  manganese  of  Hauy.  . 

This  mlineral  was  first  noticed  by  Karsten,  in  Ferber*s  collec- 
tion, as  brought  from  the  Kust-bescheerung  mine  near  Freyberg  5 
but  a  similar  -substance  had  been  previously  found  in  the  lead» 
^ines  of  Huelgoat,  in  Bretagne. 

Its  specific  gravity  is  2.144.  It  is- of  a  deep  yellow  colour, 
forming  a  passage  between  that  of  olivine  and  idocrase  or  vesuvian, 
Jt  has  a  resinous  aspect  with  a  conchoidal,  unequal,  brilliant  frac- 
.  tare;  It  is  harder  than  gypsum,  and  scratches-calcareous  spar, 
t)Ut  is  also  deeply  scratched  by  the  spar.  It  is  extremely  brittle ; 
the  scraping  is  yellow,  that  from  Freyberg  is  rather  the  deepest. 
It  pO^up  be^rft  th«  blowpipe^  ^|>lit^^  acquires  the  colour  q^ 
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gunboge  in  the  Imnp/and  meltl  4nto  biaGk  sooriiB^  trhkb 
adhere  to  the  support  5  these  ucarm  art  atcractible  by  the-mag^ 
net :  the  variety  from  Freyberg  swellir  the  mmt^  meliv  quickest^ 
aad  adheres  firmer  (othe  pktma.lbrceps. 

Klaproth  foubd  it  to  contabi  67  per  cent  of  oxide  of  ma.  Sot 
dry  sulphiffic  acid,  and  25  of  >yater. 

When  the  variety  of  Huelgoat  was  recently  coUected^ « it  had 
an  acid  styptic  taste,  and  threw  down  a  white  precipitate  from 
inuriate  of  barytes.  The  presence  of  phosphoric  acid  wai'«uspeeted 
because  it  changed  the  Aanie  of  the  blowpipe  greed,  and  gave  a 
white  precipitate  with  lime-water;  especially  as  the  Huelgoat 
lead  ore  produces  a  green  flame  when  heated,  and  will  yield  ^m 
4  to  5  per  cent,  of  phosphorus- with  great  ease^ 


Ojf.  some  petrified  Serpents.    By  Mr,  Stibft. — Jowm,  des  Mines^ 

No.  135. 

About  a  league  and  a  half  from  Dillenbourg  (\idiich' lies  12 
leagues  N.  W.  from  Frankfort)  is  a  chain  of  hills  composed  of 
common  graywakke^  gray wakke- slate,  clay  slate>  and  transitioa 
limestone,  covered  with  beds  of  green  stone  and  transition  trap. 

In  these  hills,  about  half  a  league  N.  E.  of  Herbornsseelbddi, 
in  a  quarry  of  gray  wakke,  serpents  have  been  found  petrified  In 
a  bed  of  clay,  which  appears  to  be  decomposed  gray  wakke  slate> 
atul  lies  under  a  bed  ojf  gray  wakke,  between  that  and  a  bed  of 
gray  wakke  slate. 

The  serpents  are  flattened  underneath,  but  their  back«is  raised; 
and  engaged  in  the  upper  bed  of  graywakke.  One  of  them  is 
about  }6  or  17  in.  long,  and  7  or  8  lines  diameter;  it  forms  se«> 
▼oral  turns,  fanit  has  neither  head  not  t^iU  Another  has  a  head^ 
in  whicb^  however,  neither  eyes  nor  nioutb  can  be  discovered. 
A  great  number  have  been  found,  but  in  a  very  imperfect  state. 

Observations.^^ As  no  petrifactions,  but  those  of  zoophytes,  have 
hitherto  been  found  in  the  transition  rocks,  it  is  probable  that 
these  are  not  the  remains  of  serpents,  but  x>f  some  unknown 
zoophyte. 


Experiments  on  rectified  acetous  Add.    By  Philip  Amthont 
STBurACUfiR.-^Jounz.  de  Pkys.  Dec.  I8O7. 

67968  parts  of  acetic  acid  obtained  from  verdigris,  yielded*  on 
rectification,  a,  18432  of  acid,  marking  l°by  'NHncent's  hydros 
meter  for  acids,  at  12°  R :,  ^,9216  of  acid  at  4°  j  c,  921«  of  add; 
ft  8^5  d,  9216  of  add  at  9''>  e,  11J20  of  acid  at  9^;  f,  ^id 
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Of  acid  at  10^  which  did  not  crystallize  at  7°  R.  but  at  <y*5  ^,  2304 
(Of  acid,  whose  specific  grav.  was  ^|^  =  1.860,  which  ciystalHzed 
at  7°,  and  melted  at  lO^  R.  There  remained  432  parts  of  a  thick 
riscous  matter  consisting  of  oxide  of  copper  and  some  acid. 

These  portions  were  clear,  but  had  ^  citrine  tinge  \  the.  por- 
tions c,  rf,  I?,  were  tnixed  together  and  distilled  still  more  slowly  : '     -l 
they  yielded  A,  9216  of  acid,  marking  8^  hydr. ;  its  sp.  grav.  was 
544=1.4805  the  liquor  now  in  the  retort  marked  9°  hydr.  and' 
was  scarcely  coloured:  t,  92 16  of  acid  at  9®,  sp.  grav.  |4J=i' 
I.61O;  the  liquor  now  In  the  retort  marked  9®,  and  was  of  a  fine 
citrine  colour:  I,  8064  of  acid  at  lO',  sp.  grav. '|fj=:  1.620. 
The  residuum  weighed  3456,  was  of  a  deep  yellow,  and  appeared 
leaded  with  oil  \  it  marked  ^  hydr.  and  crystallized  at  7"^  R«  al- 
though the  acid  h.  did  not  crystallize  until  cooled  to  the  freezing 
point.  < 

The  last  residuum  was  again  distilled,  until  tl^re.  remained 
only  69  of  a  brown-black,  oily,  empyreumatic  liquid,  which  was 
rendered  colourless  by  three  times  its  bulk  of  oxymuriatic  acid : 
the  pdlicles  thus  formed,  were  soluble,  after  washing  with  dis- 
tilled water,  in  alkobol  rectified  to  30^  hydr.  and  formed  a  yellow 
solution.  The  acid  that  came  over  was  perfectly  transparent  atid 
colourless  :  even  by  a  perpendicular  light,  it  did  not  crystallize  at 
7®  R.  5  its  sp.  grav.  was  1.620. 

The  portion  /  was  distilled,  it  yielded  4608  of  acid,  sp.  grar. 
i.620,  as  clear  as  rock-crystal,  and  there  remained  ^04  ot  a  deep 
jrellow  residuum,  crystallizing  at  7*  R.  The  uncrystallized  liquid 
being  drained  off,  was  of  a  deeper  colour  than  before ;  and  the 
crystals  being  melted,  formed  only  an  extremely  pale  citrine  liquor. 
80  that  the  attraction  of  the  acid  for  ail  divides  the  liquid  into 
two  portions;  one  in  which  the  oil  predominates  and  that  does  not 
crystallize;  the  other,  in  which  the  acid  predominates  and  is  cry- 
st241izable. 

The  uncrystallized  portion  did  not  yield  any  more  crystals  at 
f  **,  although  its  sp.  grav.  was  4|#=1.570.  The  crystallized  por- 
tion did  not  melt  at  14°  R.  and  after  being  melted,  it  again  crys- 
tallized in  a  mass  at  10°,  absorbing  air,  and  emitting  heat.  It^ 
specific  gravity  after  fusion  was  only  ^|gs=  1.440,  and  yet  it  was 
at  once  the  most  inflammable,  and  the  most  acid.  For  it  takes  fiire, 
and  burns  with  ^  blue  flame  on  a  light  being  brought  near  it  when 
heated  to  the  boiling  point;  whereas  the  acid,  whose  sp.  grav.  Is 
l.b'20,  does  not  take  fire  until  it  boils  violently.  The  inflammabi- 
■lity  of  the  uncrystallizable  portion  cannot  be  well  ascertained  on 
account  of  the  oil  united  with*it.  And  again,  4  parts  of  the  acid, 
sp.  gi-av,  1.440,  diluted  with  72  of  water,  saturated  16  of  dry 
crystallized  carbonate  -of  potash,  whereas  the  sanie  quantity  of  • 
aeid,  sp.  grav.  1.620,  only  saturated  12  parts. 

pif«vfl/tow5.— The  sp^ific  gravity  of  the  rarious  portions  of 
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the  acidj  are  expressed  both  in  vulgar  aod  decioaal  fractions  >  but 
it  is  certain  that  one  of  the  statements  must  be  wrong,  because  the 
expressions  are  not  equivalent,  as  will  be  evident  to  most  English 
schoolboys.  This  is,  however,  such  a  common  fault  in  thos^^ 
French  chemists  .who  have  be^  bred  to  pharmacy,  that  their 
statements  are  always  to  be  suspected  when  expressed  decinaalij* 

From  these  experiments  it  appears  that  acetic  acid  does  not 
follow  the  general  law  of  other  acids,  in  respect  to  its  being 
ftronger  in  proportion  to  its  superior  heaviness^  but  the  contrary. 
And  therefore  it  is  necessary  to  ascertain  the  quantity  of  potash 
that  any  specimen  of  the  acid  will  saturate^  in  order  to  judge  of 
its  strength. 


On  the  Use  of  Sheep's  Dung,  in  dying  Cotton  of  a  Turkey-red 
Cohir,    By  J.  B;  Vita  lis. — Jottrn:^  de  Phyt.  Feb,  1809. 

.  The  manufactories  of  Roiien  are  famous  for  the  excellency  of 
the  Turkey-red  colour^  and  those  other  colours  that  depend  upon 
k,  which  they  give  to  their  cotton  goods:  the^first  preparatipi\ 
givexi  to  these  goods  cons^ts  in  putting  them  into  a  bath  of  sheep^a: 
dun^. 

Pileur  d'Apligny,  and  Pelbx,  supjpose  that  sheep^s  dung,  and 
the  intestinal  liquor  of  sheep,  are  of  no  use  in  fixing  the  c»k>iir«* 
but  that  they  contain  a  great  quantity  of  ready-formed  volatile 
alkali,  which  enlivens  the  red  colour  given  by  the  madder.  As  to 
t)ie  ideas  of  the  workmen  themselves,  it  is  quite  sufficient  to  re*. 
cite  but  one,  that  the  dung  is  only  useful  on  account  of  its  con-  . 
taining  the  ground-down  particles  of  vegetables  which  serve  to. 
divide  the  oil,  that  is  always  used  along  with  it. 

Fourcroy  remarks,  that  the  mucus  which  lines  all  the  interna) 
parts  of  the  body,  contains  a  kind  of  gelatinous  albumen,  not. 
easily  dried,  beipg  rather  inclined  to  deliquescence.  All  author 
who  have  spoken  of  the  intestinal  liquor,  have  represented  it  at 
a  viscous,  thick,  glairy  or  mpcous  liquid,  coagulable  by  fire  and 
acids,  and  also  verv  soluble  in  alkalies.  There  can  be  no  doubt 
but  that  this  liquid  is  contained  in  great  abundance  in  the  dung, 
and  produces  the  eiSects.  It  is  evident  also,  that  ready -formed 
volatile  alkali  is  not  present  in  the  bath,  while  fresh. 

Oiv  distilling  -61.19  grammes  of  fresh  sheep's  dung,  it  yielded 
0.58  gr.of  gaseous  fluids,  3.91  of  oil,  7.S  of  charcoal  and  phos- 
phate of  lime,  and  48  8  of  a  coloured  turbid  liquor,  which  slightly^ 
reddened  tincture  of  litmus,  and  at  the  same  time  rendered  syrup 
of  violets  green,  but  no  traces  of  ammonia  could  be  discovered  | 
EQ  that  the  -Qpinion  of  Pileur  d*Apligny  is  totally  unfounded  on 
facts.  Evep  if  ammonia  was  present,  it  would  certainly  ht  dis* 
sipated  by  the  various  operations  and  dryings  even  in  stoves, 
which  the  cotton  undergoes.  ^  Still  less  can  it  be  said  that  am* 
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nionia  would  enliven  the  colour  given'  by  madder,  a&  it  is  well 
known  that  this  can  only  be  effected  by  forming,  with  white  soap 
«nd  muriate  of  tin,  a  metallic  soap  holding  oxide  of  tin  in  solution 
by  soda.  ^ 

The  real'  active  principle  oY  sheep's  dung  is  ah  albumino-gela- 
tinoQs  matter :  this  is  evident  from  the  manner  in  which  it  is 
used.  The  dung  is  macerated  in  a  solution ^of  soda  at  only  4^  hydn 
The  macerated  liquor  is  then  run  through  a  sieve  and  niixed  with 
jpoocs  aolntion  of  soda,  at  2°  hydr.  and  some  thick  or  mucilaginous 
olive-oil^  by  which  means  a  liquid  animal  soap  is  formed^  so  that 
the  cotton  being  impregnated  therewith,  is  made  to  approach  to 
ihe  nature  of  animal  substances^  and  thus  its  attraction  for  thi 
colouring  matter  is  increased. 

The  truth  of  this  theory  is  confirmed  by  actual  experimenttw 
Fresh  sheep's  dung  was  macerated  for  four  or  five  days  in  a  ley  of 
•oda  at  4^  hydr.  and  a  reddish-brown  solution  was  obtained^  which 
ytdded  an  abundant  precipitate,  which  settled  at  length  at  the  bot- 
•CoiD  of  the  vessel.  Thk  pxec^itate,  previously  washed  with  cold 
water,  was  bcnled  in  distiUed  water  for  an  hour  j  the  reddish»ye^ 
tow  liquor  being  decanted,  yielded  a  precipitate  with  tannin,  so 
ihat  it  evidently  contained  gelatine,  while  the  jquantity  of  coagu** 
lated  albumen  in  the  liqoor,  showed  tiiat  albumen  was  the  pre^^ 
dominant  ingrediem,  and  about  three  tiaie»  as  abundant  as  gela- 
tine. 

A  trial  was  made  to  supply  the  i^ace  of  the  dung  baths,  bf 
^eans  isf  an  aHtaline  solution  of  whit^  ^yf  eggi  er  albumen,  which 
pdrtetly  suoeeeded,  »  Ihe  colours  were  much  -more  fixed  than 
when-  the  use  of  ship's  dung  was  neglected. 

O^xnvo/iom.-^There  is,  perhaps,  no  chemical  art  usually  prac- 
tised* in  which  so  many  strange  processes  are  used  as  in  dying. 
imieviewiag  the' prescriptions  one  is  oflet*  led  to  wonder  how  t& 
original  inventor  was  induced  to  adopt  either  the  ingredients  or 
the  manipulation.  The  subject  of  the  aboie  paper  is  evidently  of 
this  class  >  for  who  would  have  thought  of  using  afaeep's  dungt^ 
impregnate  cotton  with  albumen  ? 

•  Tke  simplification  of  the  complex  processes  frequently  used  in  . 
the  a(ts«  without  any  necessity,  and  the  discovery  olf  the  prtnciplea 
on  which  they  depend,  are  objects  of  the  first  consequence  to  the 
real  lover  of  chemistry,  to. him  who  wishes  to  blend  the  useful 
with  the  brilliant.  We  are  glad  to  find  the  French  chemists  are 
beginning  to  proceed'  in  this  career  j  the  excellent  papers  of  Ber-' 
thier,  on  smelting  Iron  ore,  show  the  value  of  these  researches^, 
and  we  hope  that  Mr.  Vitafis  will  go  on  in  his  proposed  examUxa* 
iiori  of  the  processes  used  in  the  dye-houses  of  Rquen. 

•     3  X,.  a 
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Analysis  of  a  slaty  Homhlende  found  in  ^  the  West  of  France    Mg 
Mr.  Cub'tbeul.^ — Journ.  de  Pkys.  Fti,  ISQ^. 

This  horableode  is  blackisb-green  pasniigtpto  blneish-green ; 
tometimes  it  is  slatv  in  the  large,  and  splintery  in  the  smaL  It 
b  hard  to  melt  by  the  blowpipe,  but  at  last  it  yields  a  black  glass. 
It  is  very'  common  aboat  Nantes^  and  from  thence  to  L'Orieat, 
as  also  In  Britany  as  £ir  as  Brest. 

Ten  grammes  of  this  hornblende  boiled  in  snlphoric  acid  at  30f 
faydr.  left  4.7  of  insoluble  matter,  firom  whence  4.45  of  pore  silica 
were  obtained  by  fusion  with  potash  and  eli:MviatiQn  with  muriatie 
acid. 

Hornblende  distilled  with  solphufic  add  yielded  a  eopsidarable 
quantity  of  sulphurous  acid  gas,  which  shows  that  the  oxides  con*- 
tained  in  the  hornblende  are  at  a  minimum  of  oi^idiz^ment  When 
dbtilled  with  nitre,  the  emitted  gas^s  did  not  precipitate  lime* 
vater.  When  heated  with  potash  it  formed  a  yellow  and  greea 
paste,  which  yielded  a  fine  green  ley,  from  wbicln  yelloif  flakes 
of  oxide  of  manganese  separated  by  boiling,  and  the  ley  beeame 
gold-yellow,  which  indicates  the  presence  of  chromic  acid. 

The  hornblende  was  found  to  cojitain  4^  per  cant,  of  silica, 
Bofalumine,  10.84  of  lime,  6  of  magnesia,  22of  oxide  of  iron 
vitb  some  of  manganese,  1  of  oxide  of  chrome,  and  0.5' of  potash 
with  some  traces  of  another  substance  which  was  probably  ai 
liydrosjolphuret'  of  zinc;  6,66  were  kit  in  the  analysis  owing 
partly  to  water.  This  analysis  approaches  very  nearly  to  Laogier'a 
analysis  of  the  amphiUde  of  the  Cape  de  Gates.  The  chrome  that 
4his  hornblende  contains,  is  probably  combined  with  the  iron ; 
especially  as  chromate  ef  iron  being  pulveriased  and  put  into  dilute 
auiphuric  acid,  causes  it  in  th<$  course  of  a  few  months  to  become 
green,  it  being  kept  in  the  dark.  If  the  chrome  was  acidified,  it 
is  not  probable  that  the  diluted  sulphuric,  acid  wou^d  be  able  to 
rectoce  it  to  the  nainimctun  of  oxyg^nizeinent. 


NATURAL  PHILOSOPIJY,  ARTjS^  and  MANUFACTURES. 

Of  the  Solids  of  greatest  Aitractipn,  or  those  tvhich^  among  all  the 
SoUds  that  hive  certain  Properties,  attract  with  f Ai?  greatest  Force 
in  a  given  Direction.    By  John  Playfaih,  F.JH.S,  Lon.  arid 

Edin,— Edinburgh  Trans,  Vol  r/.  Part  It.     ^  '-  • 

Professor  Piayfair  divides  the  subject  of  this  inquiQr.int9^  $, 
number  of  distinct  propositions,  and  considers  each' separatel7 ; 
we  shall,  therefore,  foUow  him  through  their  regular  order,  and 
present  our  readers  with  hjs  principal  results. 

' *    .'    ■-.  •    2      ■■'■ 
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Professor  Playfdr  on  the  Solids  of  greatest  Attraction.       615  \ 

\     1.  f'  To  find   the  solid  into  which  a  mass  of  homogeneOttt 

nutter  must  be  formed,  in  order  to  attract  a  particle  given  in  po- 

fitiop,  with  the  greatest  force  possible,  in  a  given  direction/*    The 

figure,  may  easily  be  conceived,  in  which  A  denotes  the  partide 

4;iven  in  position ;  AB  the  direction  in  which  it  is  attracted  5  and 

,ACBH  a  section  of  the  r^uired  solid  made  by  a  plane  passin|^ 

through  the  line  of  Jjttraction  AB.  Mr.  Playfair  tlien  reasons  thus:- 

fince  the  attraction  of  the  solid  is  a  maximum,  any  small  varia* 

tion  in  Jts  figure,  provided  the  quantity  of  matter  remain  the  same, 

will  not  change  the  attraction  in  the  direction  AB.  The  curv^ 

ACB  is,  therefore,  the  locus  of  all  the  points  in  which  a  body 

being  placed,  will  attract  the  particle  A  with  an  equal  force  in 

the  dh-ection  AB.  This  condition  is  deemed  sufficient  to  determinn 

the  nature  of  the  curve.     For  a  perpendicular  CE  being  let  fell 

tipon  AB,  and  A,C  joined ;  it  is  soon  found  that  all  the  sections 

.of  the  required  solid,  made  by  planes  passing  through  AB,  have 

this  property;    viz.    AC3r=AB*xAE;    The  solid   generated 

^y  the  revolution  of  the  plane  ACB  about  AB  as  an  axis,  is  styled! 

|:be  solid  of  greatest  attraction*,    and  ACB  the  curve  of  tqudl 

fUtri^on. 

2.  "  To  find  the  equation  between  the  co-ordtBates  of  ACB« 
^h^  curve  of  equal  attraction."  The  same  figure  being  employed; 
ipake  ABiz=a,  AE=x,  EC=y.  Then  fronn  the  first  problem 
o*i=(^^+^»)l,  or  a^x*=^{x*+y*)^ }  which  is  an  equation 
\o  a  lipe  of  the  6th  order^    To  obtain  y  in  terms  of  ;f,  x*  +y*== 

fiixi  J  h^nce  y =^t  Va^Tsrf  •    The  results  which  this  equation 
presents  are  ^byiqus. 

3.  "  The  curve  may  easily  be  constructed  without  having  j«- 
pourse  to  the  value  of  y  just  obtained,*'  If  AC  =5  as,  and  the 
variable  angle  BAC  (C  being  any  point  in  th^  curve  as  before)  ssfi 

,ljre  have  »=a  a/cos.  4>=fl^^q=  ^AB  x  AG  j  where  G  denotes 
a  point  upon  AB  determined  by  a  perpendicular  let  fall  from  thi 
pmnt  where  a  circle,  described  with  A  as  a  centre,  and  AB  as  ^ 
radms,  meets  AG  produced  in  F.  '*  Therefore,  if  from  the  centre  A, 
fivtth  the  distance  AB^  a  circle  BFH  be  described,  and  if  a  circle  be 
«lso  described  t>A  the  diameter  AB,  as  AKB,  then  drawing  any 
line  AF  from  it,  meeting  the  circle  BFH  in  F,  and  firom  F  letting 
£ill  FG  pejrpendicuiar  on  AB,  intersecting  the  semicircle  AKB  in . 
K ;  if  ^K  be  joined^  and  AC  nmde  equal  to  AK,  the  point  C  it 
jnthecurv^.*'* 

4.  ''  To  find  the  area  of  the  curve  ACB.'*  This  is  found  eqnA 
to  j  AB^ ;  or  the  area  of  the  curve  on  both  sides  of  AB  is  equal  to 
^B*."   Wiben  y  is  a  nia3^muai«  aeszu-r-^^f:  and  therefore, 

i^  the  value  of  y  be  denoted  by  b,  we  shall  have  ai  ii  :  >^27 : 
j^2'y  or  as  11:7  nearly.    The  radius  of  cunratnra  at  A  is  / 
infinity  ^  o^  the  .^lid  qf  [^eMest  attraction^  tn  that  ettmt&tjjet 
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iU  axis  where  the  particle  is  situated^  approaches  nearer  to  a  plane 
.tbaft  the  superficies  of  any  ch-de  can  do,  however  great  its  radius. 
»Th«  radiu?  of  curvature  at  the  opposite  end  of  the  axis,  or  at  B> 

5.  *'  To  find  the  force  with  which  the  solid  above  defined  aC- 
^tract*  the  particle  A  in  the  direction  AB."    The  whole  attraction 

of  the  soli4  is  eqiial  to  rg-a  .  Therefore  this  attraction  is  to  thaie 

4  ir         1  le 
xi  a  sphere  on  the  same  axis,  as  -^a  to  "^a ;  or  as  6  to  5, 

6.  ''  To  find  the  content  of  the  solid."  This  content  is  fonnd 
4o  be  to  that  of  a  sphere  on  the  same  axis  as  i^  to  ^^  or  as  f 
to  5. 

7.  The  attraction  of  this  solid  when  compared  to  that  of  a  sph^ae 
of  equal  magnitude^  is  found  to  be  as  3  to  ^25  $  or  nearly  m 
the  ratio  of  81  to  79.  \ ' 

In  the  preceding  investigations  the  particle  upon  which  the  af- 
tractive  force  is  supposed  to  operate,  has  been  conceived  to  be  in 
contact  with  the  solid  5  and  Mr.  Playfair  now  considers  the 
problem  when  there  is  a  given  distance  between  them. 

8.  The  solid  being  supposed  to  bie  on  one  side  of  a  plane,  and 
the  particle  at  a  given  distance  on  the  opposite  side,  it  is  found 
thajt  the  required  solid  is  a  segment  of  the  soUd pf  greatest  attract 
lion,  having  B  for  its  vertex^  and  a  circular  base  terminated  bf 
the  above  plane  perpendicular  to  its  axis. 

9.  CoDceive  AHB  to  be  a  section  of  the  solid  made  by  a  planb 
passing  through  its  axis  AB.  Let  G  be  any  point  in  Ae  superficies 
«f  the  solid,  GF  a  perperidkolar  from  G  to  the  plane  AHB,  and 
*E  a.  perpendicular  from  Fon  the  axis  AB.  Then  put  the  thr^ 
co-ordinates,  AEasar,  EF=3«,  FG=v,  andlet  ABr=«,  EH=yj 
then  (tr*  4-  x*  4-  M* )  3 =a4  jp*.  will  be  the  equation  to  the  superfides 
of  the  sol  id  of  greatest  attraction . 

10.  Hitherto  the  law  of  the  attracting  foroe  has  be«i  supposed 
to  vary  inversely  as  the  square  of  the  distance ;.  but  Mr.  P.  ncKC 
considers  the  subject  when  this  law  varies  inversely  a&  the:  sttk 
power  of  the  distance.    Putting  A  E  =;  /x,  swdEC  ss  y,  mtbe 

2»  ,  .2 

^irst  conceived  figure,  he  finds  y*  z^  a!^^^  x"""^^  — *•.  If  w 
i^%,  or  the  attracting  force  vary  inversely  as  tht  distance,  the 
equation  becomes  ^*  =  or  —  x^,  and  the  solid  of  greatest  at*- 
tpacti^Hi'  would  bCi  a  sphere.    If  m  =  3,  or  the  force  be  inversely 

'as  the  cube  of  the  distance,  the  equation  is  y*  =  cr  ar  — **•*  j 

«wiiich  bblohgs  tt)  .a  Une  ef  the  4th  order.    When  m  =  4^  the 

8,2  ,     . 

equation  is  ^  ^  jfc«T.-i"^— ^?  /  bfelohgkig  to  a  fine  of  the  lOth  ordet, 

^Wb^n  im  fft  any 'ef»eni>umber<th^ order  of  %1M  curve  \sm  -f  1  X  ^ 
lK2tafuM.'beaDiXidd.muab^itl|^fiif!lfi!^m^+ 1.        "^ ' 
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*  11,  In  this  article  the  Professor  observes,  '*  In  the  same  man-? 
nertliat  the  solid  of  greatest  aittractlon  has  been  found,  may  a' 
great  class  of  similar  problems  be  resolved.     Whenever  th^  pro-  . 
petty  that  is  to  exist  in  its  greatest  or  least  degree,  belongs  to 
all  the  points  of  a  plane  figiMre,  or  to  all  the  points  of  a  solids  * 
given  in  magnitude,  the  q^uestion  is  reduced  to  the  determinatioa" 
of  the  locus  of  a  certain  equation,  just  as  in  the  preceding  ex- 
ample. "    He  then  gives  an  instaiice  in  finding  a  solid  of  a  given 
ipagtiitude,  such,  that  from  all  the  points  in .  it,  straight  lines . 
being  drawn  to  any  assigned  number  of  given  points,  the  sum  of 
the  squares  of  all  the  lines  so  drawn  shall  be  a  minimum.    This 
[  jhe  £nds  to  be  a  sphere,  having  for  its  centre  the  centre  of  gravity 

1  of  the  given  points*     He  also  proves  generaJly>i  *'  if  x,  y,  and 

z,  are  three  rectangular  co-ordinates  that  determine  the  position 
I  fk  aoy  point  c^  a  toHd  given  in  magnitude,  and  if  the  value  of  4 

certain  function  Qt,  of  or,  y,  and  x,  be  compiited  for  each  point 
'  of  the  solid,  and  if  the  sum  of  all  these  values  of  Gl  added  to<* 

gether,  be  a  maximum  or  a  minimum,  tlie  solid  is  bounded  by  a , 
I  superficies  in  whiph  the  function  Ql  is  every  where  of  the  samw. 

J  magnitude." 

I  12.  The  preceding  theorems  relate  to  such  solids  of  a  giveq. 

content,  as  have  the  greatest  attraction  in  a  given  direction.    Tho 
I  next  inquiry  is,  which  body  of  a  given  kind,  and  of  a  given  solid, 

I  content,  has  the  greatest  attractive  power  in  a  certain  direction. 

i  The  cone  of  j^reatest  attraction  is  that  which  has  half  the  angle  at 

I  the  vertex  o2^46',  arid  the  radius  df  its  base  nearly  double  its, 

altitude.     The  attraction  of  such  a  cone  is  about  ^  of  that  of  a 
I  sphere  of  equal  solidity.  , 

i  13.  When  the  particle  is  placed  on  one  extremity  of  the;  axi» 

I  '  of  a  cylinder,  and  the  attraction  of  the  cylinder  is  a  maximum, 
f  ,  the  diameter  of  its  base  is  to  its  altitude  as  Q-^vi?  to  4,  or 
I  as^  to  4  nearly*    And  the  attraction  of  this  cylinder -does,  not 

I  exceed  that  of  a  sphere  of  equal  solidity  by  more  than  one  t83(| 

part. 
I  ,14.  The  whole  attraction  of  an  elementary  c^lumn^  itanditig 

I  perpendicularly  on  its  ha&is,  and  erected  on  a  point  m   the. 

i  plane  of  that  basis,    '^  is  equal  to  the  acea  of  the  base  divided 

I  by  the  distance,  and  multiplied   by  the  sine  of  the  angle  of 

elevation  of  the  column.**    Thus  if  ia*  ^xpr^ss  the  area,  r  thm 
distance,  and  <p  the  angle  subtended  by  the  column,   the  elcpres- 

'  lion  for  the  attraction  is sine  $.     "  In  this   investigation, 

fn^  is  supposed  an  infinitesimal  5  but  if  it  be  of  a  finite  magni* 
ti>de,  provided  it  be  small,  this  theorem  will  afford  a  sufficient 
approximation  to  the  attraction  of  the  column,  supposing  the 
distance  to  b»  measured  from  the  centre  of.  gravity  of  the  base, 
MxA  the  angle  <pjio  be  that  which  is  subtended  by  the  axis  of  ^%, 
coimau,  or  by  its  perpendicular  he%bt  above  the  base.'* 
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15.  The  attraction  of  a  serai-cylinder  upon  a  particle  sitcMMd 
•at  \l\e  centre  of  the  semicixcle  which  constitutes  its  base^  is  ex- 

r  4-    -%/  fl »   a.  r  * 
pressed  by  the  fonnula^  2  d  L = — ^^ -,  where  a  de-' 

fiotes  the  altitude  of  the  cylinder^  r  its  i^dius^  and  L  the  hfp» 

^' 

;  X6,  When  a  8emi*>cylinder  given  in  magnitude  attracts  a  par* 
ficle  situated  at  the  centre  of  its  base  with  the  greatest  force  poa» 
aible,  the  radius  of  tlie  base  of  the  half-cylinder  is  to  its  altitnda 
nearly  as  216  to  12^. 

,  17«  The  attraction  upon  a  particle  placed  at  the  pole  of  an  ob- 
late spheroid  of  given  magnitude  is  not  a  maximum,  until  its  ob-  ^ 
lateness  vanish,  and  the  spheroid  become  a  sphere ;  the  attraction  ' 

of  which  is  expressed  by  the  formula  m  v — ;  where  m  ir 

the  cube  root  of  the  "solidity. 

18.  For  the  force  with  which  a  parallelepiped  attracts  a  particle 
of  matter,  in  a  direction  perpendicular  to  any  of  its  sides,  Mn 
Hayfair  gives  this  rule :  *'  Multiply  the  sine  of  the  greatest  ele- 
vation, into  the  sine  of  the  greatest  azimuth  of  the  solid ;  th« 
arch  of  which  this  is  the  sine,  multiplied  into  the  thickness  of 
the  solid,  is  equal  to  its  attraction  in  the  direction  of  the  perpen- 
dicular f^om  the  point  attracted." 

1 9.  An  isosceles  pyramid,  with  a  square  base,  exerts  a  maxi- 
mum attraction  upqn  a  partiole  at  its  vertex,  when  the  inclination 
of  the  opposite  planes  to  one  another  forms  an  angle  of  153°. 

-20.  In  this  article,  Mr.  P.  shows  generally,  that,  *'  if  a  par- 
ticle A  gravitate  to  a  rectangular  plane,  or  to  a  solid  indefinitely 
thin,  contained  between  two  parallel  rectangular  planes,  it«  gravi- 
tation, in  the  line  perpendicular  to  these  planes,  will  be  equal  to 
the  thickness  of  the  solid,  multiplied  into  the  area  of  the  sphe- 
rical quadrilateral  subtended  by  either  of  those  planes  at  the  centre 
A."  This  general  proposition  may  also  be  extended  to  all  planes, 
by  whatever  figures  they  are  bounded. 

21,  In  this  proposition,  it  is  proved  *' that,  whatever  be  tha 
figure  of  any  body,  its  attraction  will  decrease  In  a  ratio  that  ap- 
proaches continually  nearer  to  the  inverse  ratio  of  the  squares  of 
the  distances,  as  the  distances  themselves  are  greater ;  and  with 
which  it  may  be  said  to  coincide  when  the  distances  are  inEnitely 
great/* 

22«  The  object  of  this  proposition  is  to  find  the  attraction  of 
a  pgxallelopiped,  of  any  given  dimensions,  in  the  direction  per- 
pendicular to  its  sides  ;  but  our  want  of  diagrams  and  the  com- 
piexness  of  the  result  prevent  us  from  transcribing  it  in  thit 
place. 

Observations, — The  problem  respecting  the  solid  of  the  great* 
est  attraction  appears  to  hav«  been  first  solved  by  Silvabeile :   hia 
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^aper  M'as  printed  in  the  >M4^moires  des  Savatts  Etrcmgers,  iq, 
1790.  About  ten  years  since  it  was  inrestigated  by  some  of  our 
own  mathematicians  in  one  of  the  Diaries  :  l>at  Professor  Pla|r« 
&ir  has  extended  his  researches  considerably  beyond  those  of  his 
pMdeoessoi^s.  At  the  commencement  of  this  Msay  we  are  in- 
formed that  its  author  was  led  to  the  investigations  it  contains^  by 
considering  the  experiments  and  researches  of  Dt,  Maskelyne  and 
Dr,  Hutian  on  the  attraction  of  mountains^  and  those  ai  Mr, 
Cavetidish,  on  leaden  balls.  In  reflecting  on  the  labours  of  these 
philosophers^  it  occurred  to  Mr.  Playfair  to  inquire  what  form  a 
given  mass  of  matter  ought  to  have>  thsft  it  mi^t  attract  a  par- 
ticle, in  a  certain  direction  with  the  greatest  ibrce  possible.  Thb 
inquiry  belongs  to  a  class  of  problems  of  bonsideiable  difficulty^ 
and  in  the  resolution  of  which  the  calculus  iwriaiionum  has  gt* 
nerally  been  employed.  Professor  Playfair's  ingenuity^  however^ 
soon  discovered  a  much  sintpler  method  of  solution  $  which  he 
has  successRdly  applied  to  both  this  and  (he  other  simikr  probleaa 
treated  in  this  paper.  His  investigations  unite  a  high  degree  oC 
elegance  and  simplicity,  and  4ead  to  results  that  are  equally  in- 
teresting and  new.  There  does  not  appear  to  be  a  single  step  in 
the  whole  of  the  processes  that  constitute  this  essay  of  3f 
quarto  pages«  which  may  not  be  easily  utiderstoodiyy  any  person 
who  possesses  a  common  acquaintance  mth  the  fluxionary  calcn* 
lus  $  and  although  we  have  been  as  brief  as  possible  in  giving 
.  the  Pr&fessor's  principal  results,  w^  hope  that  this  brevity  will 
not  piifvent  ady  qf  jtbem  from  being  fully  understood  by  oiir 
mathematical  readers:  at  the  same  tirne^  we  thii^k  ourselvos 
warranted  to  observe^  that  those  who  have  an  opportunity  of  pe« 
rusine;  the  original/  will  find  themselves  amply  repaid  for  their 
trouble. 

,  %  comparing  the  12th  and  19th  propositions,  it  will  readily 
be  conceived  that  a  considerable  diiierence  subsists  between  the 
angles  at  the  vertices  of  the  cone  and  isosceles  pyramid  of  great- 
est attraction ;  Mr.  P.  states  the  former  to  be- 125°  32',  and  the 
latter  153° :  a  difference  of  27?  28'.  This  difference  between 
the  vertical  angles  is  not  only  much  greater  than  we  were  pie* 
pared  to  expect,  but  also  of  a  <^trary  nature  $  and  a  few  mo- 
ments' reflection  on  the  properties  of  the  two  solids  convinced  ua 
that  the  angle  of  the  pyramid  should  be  a  little  less  than  that  of 
the  cone;  henoe,  the  natural  inference  was^  that  Mr.  P.  had 
fallen  into  some  inaccuracy  in  one  of  these  investigations.  Near 
the  conclusion  of  the  ig\h  proposition,  he  determines  that  the 
arc  ^  3s  48°  40|-' ;  and  adds,  ''  since  sin.  f  =:  sin.  %*,  sin. 
n  zz  ^  sin.  ^,  so  that  n  =.  7&  30^,  and  2fi>  or  the  whple  angle 
of  the  j>yramid  =  153°."  Such  of  our  readers,  however,  as  _ 
will  take  the  trouble  of  performing  the  arithmetical  operation 
4enoted  by  v'jun.  ^,  will  easily  satisfy  themselves  that  d  =  QCP  4l 
nearly,  and  &ot  76^30'^  and  consequently,  th^t  th^angle  of  tht 
SUVPL.—- vol..  V.  3  Y 
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pyramid  \al20P  S',  instead  of  153^«  How  a  reflection  siraiiarto 
that  which  induced  us  to  exanaine  Mr.  Piayfair's  numerical  com- 
putations, should  have  escaped  the  penetrati(H)  of  that  learned 
author^  is  not  easily  accounted  for;  ir»  however^  strongly 
evinces  the  constant  circumspection  which  ought  to  be  maAo- 
tained  in  all  investigations  of  a  similar  nature. 

Mr.  Playfair  also  observes,   that  what  he  has  ofFeiod  in  this 
paper,  is  an  investigation  of  some  theorems  employed  in  obtain- 
ing  conclusions  Irom  a  survey  of  the  ropks  which  compose  the 
i  mountain  of  Schehdlien,    made  by  Lord  Webb  Seymonr  and 
-  himself,  with  the  view  of  forming  a  tolerable  estimate,  of  their 
i^pecific  gravity,  and  thence  correcting  the  conclusions  deduced 
.  from  Dr.  Maskely&e's  observations  concerning  the  mean  density 
«ijf  the  earth.    If  -the -present  disquisition  be  a  fair  specimen  of  the 
manner  in  which  these  researches  have  been  conducted^  we  hope 
;  tlie  Professor  will  not  suffer  any  more  time  to  elapse  than  is  ab- 
;  aolntely  necessary  to  complete  the  undertaking  before  he  lay  an 
':  account  of  this  survey  before  the  Society  which  caused  the  origi- 
-nal  experiments  to  be  instituted :  and  without,  in  the  least,  im- 
peaching what  has  been  done  on  the  subject,  we  conceive  that 
.We  are  authorized  to  augur  fevourably  respecting  the  communi- 
:  cation  whenever  it  may.be  made. 


'New  Series  for  the  Quadrature  of  the^'Conic  Sections,  and  the  Com- 
putation of  Logarithms,  By  Willtam  Wallace,  F.  R.  S, 
Edin.-^Edin.  Trans.  FoL  VI.  Part  II, 

Fbom  the  introductory  part  of  this  paper,  we  learn,  that  the 
object  of  Mr.  Wallace  is  to  investigate  series  for  the  rectification 

'.  of  circular  arcs,  the  quadrature  of  the  con'rc  sections,  and  the 
computation  of  logarithms,  without  eaiployhig  either  the  flux- 

-  ional  or  any  other  equivalent  calculus.  He  proceeds  to  these 
different  investigations  in  their  order  ^  and  for  obtaining  a  series 
applicable  to  the  rectification  of  circular  arcs,  he  assumes,  from. 
the  arithmetic  of  sines,  the  well-known  formula, 

tan.  A.  2  tan.  4  A.         ^ 

where  A  denotes  any  arcli  of  a  circle,  the  radius  of  which  is 
unity.  From  this  formula,  by  Supposing  P  to  represent  the  pe- 
rimeter of  a  figure  constructed  by  dividing  the  arch  a  into  2'*"* 
equal  parts,  drawing  tangents  to  the  points  of  division  and  the 
\extreinities  of  the  arch,  and  producing  them  till  they  meet  each 
other,  he  shovvSj  that 

P  "^  uiTa  ^  ^  ^^"*  "^'*  "^  ^  ^^^'  l^-^  i  ^^'  T  « 
.  la 

+  -h  tan.  ^  ...  .  +  —  tan.  ^j 
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fttX3  this  Is  true>  whatever  be  the  number  of  terms  in  the  series 

■  '  f  ^an.  I  a  +  I  tan.  |  a +  ~  tan.  -^^ 

Then  by  an  application  of  a  principle  admitted  in  the  Elements 
of  Geometry  -,  viz,  that  an  arch  being  divided,  and  a  polygon 
described  about  it,  the  perimeter  of  the  polygon  will  continually 
approach  to  the  circular  arch,  and  will,  at  last,  differ  from  it  by 
less  than  any  given  quantity  j  and  conceiving  this  division  to  gd 
<Hi  ad  infinitum,  and  substituting  the  arch  instead  of  the  peri- 
meter, to  which  it  will  at  last  become  equal,  the  above  series  is 
ctoangedinto 

'-^=  jjj^  +  i  tan.  i  a  +  |tan.  ^a+|  tan.  | «  +  A  ^an.  ^d  + 

'&c.;  and  this  is  Mr.  Wallace's  first  series  for  the  rectification  of 
the  circle.  This,  however,  expresses  only  the  reciprocal  of  the 
«rch,  but  affords  a  ready  means  of  finding  tlie  arch  itself. 

Mr.  Wallace's  second  series  for  the  same  Jjufpose,  when  r^r 
duced  to  the  most  convenient  form,  ig  * 

/'i       1  r|-  cos,  a        .1  '     '         i 

*      1  —  cos.  a      '^  ^ 

11  —  cos.  la         11 7— cos.  i  a        1    1— cos.i« 

'-^- —  -I-  TT  r-: — r-T-  +'Tr ; ^ 


\       \4*  1  -f  cos.  la   ~^  4M  +  COS.,  fa- '-  4+  1  +co8.|a 


1 COS.  ^  i 


1  +  cos.  T^  a 
His  third  series  for  this  rectification  is 


I  - 
a^ 


{sec.*  a 
^P  3^  +  T  tan-  i  a  sec.VJ  a  +  Vx.Uij.  J  c  sec,*  J  a 
+  5^  tan.  I  a  sec.  »  I  «  +,  &c.      . 

This  series  is  evidently  of  a  simple  form,  and  of  consi/lerable 
convergencyi  each  term  being  less  than  the  l6tb  part  cf  that 
.which  precedes  it. 

Mr.  W.'s  fourth  series  is 

,  1       13  -w  cos.  a  +  12  cos.  |  a  7 

at  "^  3.16*     3  +  COS.  a  — i  4  cos.  ^  a  ."*"  8.a.(>.ia 
r       1       13 — COS.  I  a — 12  COS.  la 


3.163    3  +  COS.  §a  -h  4  cos.  i  a 
1      13  —  cos,  I  a  •—  12  COS.  -J  a 

3.16*  3  -h  cos.  J  a  -h   4  cos.  |  a 
1     13  —  cos 

346*  3   +  cos, 

3t  a 


4.     4     ^o  —  cus.  I  q  —  12  COS.  -^  a  .1 

-r  o  ,«,  o    .    ...  I  a  +  4  COS.  t^  a  "*"'       '  J 
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The  rate  of  conveigenoe  in  this  leries  ig  very  qukky  each  itfeA 
being  less  than  ^'^tb  of  that  which  precedes  it 

As  the  formula  which  Vtr6uld  result  from  an  itoVestigation  of 
itbis  nature  for  the  parabola  must  necessarily  be  the  ttfnie  u'ith 
ibose  found  by  any  other  method,  Mr.  W.  does  not  treat  of  thit 
£gure«    And  also  as  the  quadratures  of  the  ellipse  and  any  hy* 

Jerbola  may  be  deduced  from  those  ot'  the  circle  and  eqaUateral 
yperboia,  he  only  treats  of  series  relative  to  the  latter  two.  He^ 
therefore,  proceeds  next  to  the  investigation  of  analogous  aeries 
for  the  equilateral  hyperbola.  These  are  obtained  by  a  procew 
similar  to  that  used  in  the  former  part  of  this  paper,  fh>m  ibm 

A  J  i_   .  .a  Old.  S  J  ^  A        *'"•   -^ 

i^orrespoodence  between  tad.  S  =  -  •    >^ — ,  and  tan.  A= 1 5 

'^  ab.  S  COS.  A 

where  tan.  S  denotes  the  tangent  drawn  irom  the  Vertex  of  ^le 

equilateral  hyperbola  to  meet  the  line  which  joinft  the  centitB  and 

the  extremity  of  the  semi-ordinate  \  while  ab.  S  and  ord;  S  ie< 

present  the  conea|)onding  abscissa  aind  ordinate.    The  £rst  keries 

for  the  hyperbola  is 


J      2ab,S       rpi— I 

P'+i             J 

+1 

where  s  is  substituted  for  S,  and?  ^    ,  \t  ■  ■■■    /     •    A  second 

ab.  S  —  ord.  5 

aeries  is  also  investigated  Ina  sitrtflar  manner,  and  die  result  fjiund 

analogous  to  the  second  series  above  obtained  fbr^hecirqle. 

In  the  tKird  part  cif  thb  paper  stmUar  series  for  the  c6mpata- 

tion  of  logarithms  are  obtained  from  the  equation  j;  ==  ^  4*  log.  h  i 

and  when  ^  =  1,  this  equation  becomes  a?  =  y  -^  ^ ;  ^here  x 
clendtcs  any  nomt)er  ta  term  df  the  series,  y  the  ekpoiieftt  of 'that 
power  of  ^e  common  rtitio  of  the  geometricstl  series  wbich  h 
equal  to  jr,  and  m  the  exponent  of  that  power  of  ^is  rtitio  wiiicb 
is  equal  to  h  :    The  fir^t  series  obtained  from  this  equatton  Is 

Mr.  Wallace  likewise  obtains  other  series  for  the  sattb  purpose  | 
«nd  -then  concludes  i^irith  some  example  of  their  appHcaGon. 

O^^erva/ioRs.— -The  quadrature  of  curves,  or  the  finding  of  a 
r^tUiqeal  »paoe  equal  to  a  |>ropciied  ouriliiteid  osej  -coottkutes 


Digitized  by  VjOOQ IC 


••part  of  the  sablime  or  fa^^ber  geometry,  sbd  has,  m  a  greatef 
or  less  degree,  engaged  the  attention,  and  exercised  the  abiltdesi 
of  tnany  cdebrated  mathematicians,  from  the  very  infancy  to  the 
present  improved  state  of  that  scienoe;  .As  the  circle  is  the  sim^ 
'plest,  as  well  aa  the  moat  useful,  of  curves,  it  has  not  only  occupied 
the  earliest,  bat  also  the  chief  part  of  these  labours.  Thia  qua«* 
drature  has  been  fwinc^Uy  undertaken  by  two  distinct  classes  of 
soathematicians :  and  as  the  learning  and  ingenuityof  the  onecan 
hardly  fail  of  instructing  several  of  our  readers ;  while  the  singutair 
ffif^th  of  the  otfaer>  who,  like  the  unfortunate  Sisyphus,  ha^^e  been 
{)erpetually  doomed  to  roU  up  a  heavy  burden  without  ever  ^t^ 
laining  its  destination,  will  liftord  them  some  amusement,  we  shall 
endeavour  to  piresent  them  with  a  summary  of  these  attempts  % 
taking  each  class  separatdy. 

The  circumferences  of  circles  am  to  each  olheras  their  diameters 
or  radii :  and  as  the  areas  of  circle  are  iproportiooate  to  the  rect*- 
angles  of  tbor  radii  and  circumferences,  the  quadramre  of  the 
circle  would  be  effected  by  the  rectification  of  its  circumference  j 
consequently,  if  the  length  of  the  circumference  could  be  accu* 
rately  found,  the  true  area  would  also  be  )cnown.     It  is  said,  that 
Anaxagems,  who  was  bom  at  Clazomene  in  Ionia,  about  the  70th 
Olympiad*  endeavoured  \o  ascertain  this  length  while  imprisoned 
at  Athens  5  but  with  wM  degree  of  success  we  are  not  enabled 
to  say,  as  the  result  of  his  usqniries  has  not  been  handed  down  t^ 
U8.    The  problem  appears  to  have  attained  great  celebrity  in  th^ 
time  of  Aristophanes,  the  renowned  comic  poet  of  Athens,  who 
flourished  about  four  centuries  before  the  Christian  era,  and  who, 
in  order  to  ridicule  the  celebrated  Meto,  introduces  him,  in  one 
of  his  comedies,  as  pooiiBnsing  to  square  the  circle.    It  is  supposed 
by  many,  that  Hippoorfttes,  of  Chios,  who,  from  being  a  ship* 
wrecked  merdiant,   commenced  geometer,  was  occupied  with 
this  problem  when  he  discovered  the  quadrature  of  his  luTmh^ 
we  believe  the  first  curves  that  were  squared.    Proclus,  however, 
ei^pressly  $ays»  that  this  was  not  the  discovery  of  Hippocrates,  but 
of  <£nopidas,  of  the  same  place.    The  chief  object  of  the  auth<^ 
'  of  these  lunula  appears  to  have  been  to  show,  that  if  tlie  liue 
described  on  the  side  of  an  inscribed  heicagon  could  be  made 
equal  to  a  fectilineal  space,  the  quadrature  could  be  thence  de« 
duced.    The  circle  was  also  attempted  by  Euclid,,  ^and^  with  what 
success  is  well  known.    Archimedes  appears  to*have  taken  u^ 
geometry  where  Euclid  left  it,  and  is  the  first  who  squared  thfe 
parabola.     Before  his  time  geometry  had  been  enriched  with  raor^ 
difiicult  discoveries  than  the  proportion  stated  at  the  beginning  of 
this. paragraph,  yet  this  trath  is  first  found  in  the  works  of  Ar- 
chimedes.   This  celebrated  geometrician,  not  being  able  tx>  de<- 
termine,    with    geometrical    precision,   the    proportion    whidi 
aub^ed  between  the  diameter  and  the  circumference,    had 
jrecoune  to  afiproximation^  and  foupd»  by  calculating-  the  ^u> 
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meral  value  of  the  inscribed  and  circumscribed  regokr  polygons 
Of  96  sides,  that  this  ratio  is  nearly  that  of  7  to  22.  He  also 
computed  the  area  of  the  circle,  and  foond  that  it  is  to  the 
square  of  the  diameter  as  1 1  to  14 ;  and  determined  the  relation 
'  between  the  circle  and  the  ellipse.  He  likewise  squared  the  pa- 
rabola, but  attempted  the  hyperbola  without  success.  Several 
others  among  tiie  ancient  geometricians  also  engaged  in  the  solu- 
tion of  this  interesting  problem,  but  their  exact  approximations 
have  not  reached  us. 

.    The  first  among  modem  geometricians,  who  made  any  valuable 
additions  to  what  the  ancients  had  (transmitted  to  us  respecting  the 
quadrature  of  the  circle,  was  Peter  Metius,  a  native  of  the  Ne- 
therlands, who  flourished  about  the  end  of  the  l6th  century. 
While  he  was  employed  in  refuting  the  pretended  quadrature  of 
3imon  i  Quercu,  he  discovered  the  well-known  and  very  correct 
proportion  between  the  diameter  and  circumference,  viz.  113  to 
S55  ',  which  has  always  been-  allowed  to  be  very  near  the  truth. 
About  the  same  time,  or  a  little  after,  Vieta,  a  French  mathe- 
xnatician,  in  his  Universalium  Inspectionum  ad  Canonum  Mathe* 
maticum,  published  in  1579»  proved,  by  means  of  the  inscribed 
and  circumscribed  polygons  of  393216  sides,  that  if  the  radius  be 
1,  the  circumference  will  be  very  nearly  expressed  by  3741592653^ ; 
and  showed,  tliat  the  latter  number  was  too  small,  but  if  its  last 
iigure  were  increased  by  unity  it  would  then  be  too  great.     Not 
long  after,  Adrian  Romanus,  a  Flemish  mathematician,  carried 
this  approximation  to  16  places  of  figures ;  but  this  was  far  ex- 
peeded  by  Ludolph  Van  Ceulon,  a  native  of  the  same  country, 
who  extended  it  to  35  figures,  and  proved  at  the  same  time,  ^hat 
if  the  last  of  these  35  figures  were  augnaeDled  by  unity,  the 
number  would  be  too  great.     Of  this  labour,  which  was  rather 
the  exercise  of  his  patience  than  of  his  ingenuity,  he  was  so 
'  proud,  that,  after  the  example  of  the  profound  geometrician  of 
Syracuse  with  respect  to  the  sphere  and  cylinder,  he  requested  it 
might  be  inscribed  on  his  tombstone;  and  it  is  said,  that  this 
lingular  monument  of  human  folly  is  still  to  be  seen  in  one  of  the 
towns  of  Flanders.    Willebrord  Snell,  the  countryman  of  Metius, 
also  made  several  additions  to  what  had  been  previously  done  on 
the  subject.     He  discovered  and  published,  in  his  book  styled  Cy 
clomctruB^  the  method  of  expressing,  by  an  approximate  pro- 
portion, and  »  very  simple  calculation,  the  magnitude  of  any 
arch ;  and  he  made  use  of  this  method  in  examining  the  calcula^ 
tion  of  Van  Ceulon,  which  he  found  to  be  correct.     By  this  me^ 
thod  he  also  calculated  a  series  of  both  inscribed  and  circum- 
scribed polygons,  beginning  with  the  decagon,  and  always  dou- 
bling, thie  number  of  sides,  until  the  number  was  5242880$  an4 
rang^  the  results  of  his  computations  in  a  table,  for  the  purpose 
of  detecting  the  falsity  of  any  future  nretended  qoadrature  of  the 
circle.    The- celebrated  {luygensj,  wpen  very  yqnng,  enri^hedl; 
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Ibis  measure  of  the  circle  with  several  new  theorems  ;  and  sue- 
,  cessfuily  combated  the  pretended  quadrature  of  Gregory  Saidt 
Vincent,  a  Jesuit  of  the  Netherlands,  who  announced  his  discoveify 
as  only  wanting  a 'few  calculations  to  render  it  complete,  bat 
which  hp.  dextrously  forgot  to  perform.    James  Gregory  and  Leib- 
.  nitz,  about  the  same  time,  are  said  to  have  discovered,  inde- 
pendent of  each  other,  a  very  simple  series  for  expressing  the 
^  length  of  an  arch  of  a  circle,  and  which  was  first  given  in  a  letter 
,  of  the  I5th  of  February  I671,  from  Gregory  to  Mr.  Collins.    If 
<i  be  an  arc,   /  its  tangent,  and  r  the  radius,  then  a  zsz  t  x 

3r*       5r*      /r*       yr' 
'  assumed  greater  than  half  a  quadrant,  otherwise  the  series  will 
pot  converge.    Dr.  Hallev  also  discovered  a  simple  series  fqr  ex- 

r        1 

pressing  the  arc  of  30°;  which  is  a  =  v'y  X  (1  —  -— -  H 

"^  tTT  ■*■  "^54""  ^^'^  '  ^^^^^  converges,  very  quickly,  and  be- 
ing multiplied  by  J2,  gives  the  whole  circumference.  Mr.  Sharp, 
^n  English  mathematician,  in  l6Qg,  undertook  the  quadrature  of 
'  the  circle  for  his  own  private  amusement,  and  deduced  from  two 
different  series,  by  which  the  truth  of  it  was  proved,  to  72  placeg 
of  figures,  as  may  be  seen  in*  the  introduction  to  Sherwin's  Tables 
of  Logarithms.  Mr.  John  Machin,  professor  of  astronomy  in 
Gresham  college,  discQvered  another  very  expeditious  series  for 
expressing  the  length  of  the  circumference  of  a  circle,  depending 
on  the  differences  of  arcs,  the  tangents  of  which  have  certain  re- 
lations to  each  other :  but  we  believe  it  was  by  means  of  Df. 
Halley's  series  that  he  extended  Mr.  Sharp's  number  to  100  places 
of  figures.  M.  de  Lagny,  a  French  mathematician,  continued 
this  computation  to  128  places  of  figures;  respecting  which  Mod- 
tucla  has  remarked,  that  "  if  we  suppose  a  circle,  the  diameter 
of  which  is  a  thousand  rnillions  of  times  greater  than  the  distance 
between  the  ^un  and  the  earth,  the  error  in  the  circumferenco 
would  be  a  thousand  millions  of  times  less  than  the  thickness  of  a 
hair.".  Nay,  it  is  even  possible  to  go  farther  than  this,  and  Euler 
has  pointed  out  the  method  of  accomplishing  it,  in  the  Trans- 
actions of  the  Imperial  Academy  of  Sciences  at  Petersburgh.  We, 
however,  hesitate  not  to  say,  that  any  such  attempt  ought  to  be 
considered  as  superfluous  labour.  Dr.  Hutton  has  given^  several 
series  for  the  same  purpose,  both  in  his  Mensuration,  and  in  his 
paper  on  that  subject  in  the  Philosophical  Transactions  for  1776, 
to  which  we  must  refer  such  of  our  readers  as  are  curious  about 
this  subject; 

While  these  and  other  mathematicians  were  extending  the  ap- 
proximative methods  for  finding  the  circumference  and,  area  of  a 
circje,  others  were  endeavouring  tg  obtain,  and  even  asserjtii^ 
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that  they  had  obtained  their  hue  measures ;  nor  were  others  Want- 
ing who  doubted  the  possibility  of  ever  attaining  these.  CM*  thS^ 
latter  opinion  was  the  famous  Dr.  Barrow>  who  in  his  Mathema- 
tical Lectures  observes,  that  the  radius  and  circumference  of  a 

-  circle  are  lines  of  such  a  nature,  as  to  be  not  onlj  incommen- 
*  surable  in  length  and  square,  but  also  in  cube,  biquadrate,  and 

-  all  higher.powers  to  infinity.  His  reasoning  is,  that  the  side  of 
the  inscribed  square  is  incommensurable  to  the  radius,  and  tho 
iquare  of  the  side  of  the  inscribed  octagon  is  incommensurable  to 
thi  square  of  the  radius;  and  consequently  the  square  of  the 
octagonal  perimeter  is  inconanoensurable  to  the  square  of  the  ra- 
dius :  and  thus  the  ambits  of  all  regular  polygons,  inscribed  in  a 
circle,  may  have  their  superior  powers  incommensurate  with  the 

.  ca-Qrdin4(e  powers  of  the  radius ;  whence  the  last  polygon,  that 
i^,  the  circle  itself,  seems  to  have  its  periphery  incommensurate 
with  the  radius.  Newton  too,  in  bis  rrincipia,  has  endeavoured 
to  prove  the  impossibility  of  the  general  quadrature  of  oval  figuret 

.  ^  the  descript^o  of  a  spiral,  anothe  impossibtHty  of  determining, 
bj  a  6nit«  equation,  the  intersections  of  that  oyal  and  ipiral,  whidi 
must  be  the  case,  if  the  oval  be  quadrable.  Other  authors  have 
also  undertaken  to  demonstrate  the  impossibility  of  squaring  the 

'  circle  by  any  means  whatever  j  and  L^geodre  has  proved,  in  the 

'-  fourth  note  prefixed  to  his  Geometry,  that  the  ratio  of  the  cir- 
cumference to  the  diameter  sijkI  i^  square^  are  irrational  nun^* 
berj. 

We  shall  now  conclude  this  historical  sketch  with  some  brief 
notices  of  the  more  amusing  class,  who  have  either  persuaded 

-  themselves,  or  attempted  to  persuade  others,  that  they  had  dis- 
covered the  true  quadjrature  of  the  circle,  ^hic^  so  many  abler 
mathematicians  had  so  long  sought  in  vaii^ ;  do4  whose  prete^- 
lions,  like  falling  stars,  attracted  notice  for  a  moment,  and  then, 

-like  them,  sunk  into  eternal  oblivion..   Tbp  $rst,  among  the  mo^ 

'  derns,  who  pretended  to  have  squared  tlie  circle,  was  Cardinal  4e 

Cusa.    He  rolled  a  cylinder  over  a  plan^,  till  th^  point  which 

'  jfirst  was  in  contact  with  it  touched  it  ag^in;  and  then,  by  a 

'  train  of  reasoning,  wholly  destitute  of  geometrical  precision,  he 

endeavoured  to  determine  the  length  cl  jkhe  Jiine  thus  described^ 

He  was  easily  refuted  by  Regioniontanus,  about  1465.    linear  a 

.century  after,    Orontius  Finsus    attracted  notice   by  bis  pa- 

rallbgism^  on  this  subject,  but  the  fallacy  of  his  reasoningis  was 

clearly  shown  by  Peter  Nonius  and  J.  Borelii.    The  celebrati^ 

Joseph  Scaliger  also  ranks  under  this  class.    J^fi  he  had  no  great 

'  esteem  for  geometricians,  he  endeavoured  to  show  them'his  supe- 

fiority,  in  undertaking,  by  way  of  amusement,  the  quadrature  pt 

the  circle,  and  seriously  imagined  that  he  had  obtained  it :  but 

-  Vieta,  Clavius,  an4  others,  found  no  difficulty  in  refuting  his  rea- 
Bonings.  Longonaontaniis,  the  celebrated  Efemish  astronomer,  was 
^so  one  of  ti^e  number  who  asserted  he  bad  obtained  a  finite 
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ratio  between  the  diameter  and  circumference  j  which  was  ex- 
actly as  1  to  3.14185.     Our  countryman,  Mr.  Hobbes,  also  ren- 
dered himself  remarkable  as  a  member  of  this  class  j  but  his  pre- 
tensions were  refuted  by  Dr.  Wallis.     Olivier  de  Serres  weighed 
a  circle  and  a  triangle  equal  to  the  equilateral ,  inscribed  triangle, 
and  believed  that  the  one  was  exactly  double  of  the  other.     A  very 
little  knowledge  of  the  subject,  however,  would  have  been  sufficient 
to  have  shown  him,  that  the  double  of  this  triangle  is  the  hexa- 
gon inscribed  in  the  same  circle.     A.  M.  Dethlef  Cluver,  in  1^5> 
claimed  the  honour  of  this  pretended  discovery,  and  reduced  (ho 
■problem  to  one  which  is  much  simpler,  and  which  he  announced 
^s  follows :  Invenire  mundum  Menti  divincE  analogum.     He  also 
tried  to  prove,  that  Archimedes  had  been  deceived  in  the  quadra- 
"ture  of  tlie  parabola.    About  the  middle  of  last  century  M.  Lig;er 
increased  the  list  of  the  deluded  ones,  by  affirming,  that  he  had 
solved  this  problem,  by  demonstrating,  at  least  in  his  own  terms, 
that  the  sq«re  root  of  24  was  the  same  as  that  of  25,  and  of  50 
equal,  to  that  of  4g.     Another  pretender  to  discovery  found  out 
that  curves  ought  not  to  be  measured  by  comparing  them  with 
straight  lines,  but  with  curves  >  and  thus  supposed  he  had  sur- 
mounted the  difficulty :  while  M.  Clerget  discovered  a  property 
"equally  curious  and  interesting,  viz.  that  a  circle  ts  a  polygon  of  a  de- 
terminate number  of  sides;  and  he  thence  deduced,  what  isperhapa 
still  more  curious,  the  magnitude  of  the  point  where  two  unequal 
spheres  touch  each  other.     M.Basselin,  after  performing  calcula- 
tions almost  equally  as  laborious  as  those  of  Van  Ceulen,  ima- 
gined that  he  had  obtained  a  ratio  between  the  diatneter  and  cir- 
cumference of  a  circle  beyond  the  limits  assigned  to  it  by  Archi- 
medes: M.  B.  however,  though  a  professor  in  a  university,  did 
not  know,  till  within  a  few  days  of  his  death,  that  the  great 
geometrician  of  Syracuse  had  squared  the  parabola.     The  ridicule 
attached  to  these  attempts  and  failures  was  chiefly  confined  to  a 
*small  circle  of  the  learned ;  but  there  were  others  who  incurred  it 
in  a  more  extensive  degree,  and  even  paid  the  price  of  this  exten- 
sion.    One  Mathuion,  who,  from  being  a  manufacturer  of  stuffs 
at  Lyons,  commenced  geometer,  claimed  the  merit,  of  haying 
Solved  this  problem,  and  deposited.  1000  crowns  as  a  reward  for 
the  person  who  should  prove  that  his  solution  was  not  correct. 
This  was  done  by  M.  Nicole,  a  member  of  the  French  Academy 
•of  Sciences,  who  gave  the  reward  to  the  general   hospital  at 
3-,yons.     A  similar  circumstance  also  happened  some  time  after- 
wards.    A  Frenchman  announced  the  quadrature  of  the  circle, 
and  challenged-  the  whole  world  to  refute  him ;  and  deposited 
10,000  1  vres  for  the  person  who  should  do  this.     This  grand 
problem  he  reduced  to  the  mechanical  process  of  dividing  a  circle 
mto  quadrants,  and  then  turnmg  these  with  their  angles  outwards,. 
so  as  to  form  a  square^  which  he  asserted  to  be  equal  to  the  circle. 
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Three  persons  claimed  the  reward^  and  the  cause  was  tried  at  the 
Chatelet  of  Paris;  but  the  judges  thought,  that  a  person's  fortune 
ought  not  to  be  diminished  on  account  of  the  errors  of  his  judg- 
ment, unless  they  were  prejudicial  to  society ;  and  the  king  de- 
creed that  the  proposal  should  be  void.  The  Academy  of  Sciences 
recommended  him  to  study  the  elements  of  geometry  ;  but  he  still 
fancied  that  future  ages  would  blush  for  the  injustice  that  was 
done  him.  M.  le  Rohberger  de  Vausenville,  in  a  work,  entitled 
♦'  Consultation  sur  la  Quadrature  du  Circle,'*  inquires  of  mathe- 
maticians if  the  quadrature  of  the  circle  would  not  be  obtained 
if  any  means  were  devised  for  finding  the  centre  of  gravity  of  a 
sector  of  a  circle  in  common  parts  of  the  radius  and  the  circum- 
ference of  the  same  circle.  The  meaning  of  this  last  clause  is 
not  clear ;  but  it  may  be  observed,  that  when  M.  de  Vausen- 
ville can  effect  this  without  the  arc  being  one  of  the  terms,  the 
business  will  be  accomplished.  The  preceding  examples  appear 
to  indicate  what  we  m3y  expect  from  future  investigations  of  the 
subject ;  yet  such  is  the  weakness  of  many  pretenders  either  to 
science  or  the  immediate  illumination  of  Heaven,  that  hopes  are 
still  entertained  of  attaining  this  quadrature,  even  within  very 
liarrow  limits.  Signor  Rossi^  an  Italian  attorney,  visited  London 
about  five  years  ago,  for  the  purpose  of  claiming  the  reward  of*- 
fered  by  this  government  for  a  correct  method  of  ascertaining  the 
longitude  at  sea,  on  the  ground  of  his  having  squared  the  circle: 
be,  however,  seems  to  have  fallen  into  the  very  same  error  as 
M,  Liger ;  for  he  published  a  small  work  in  Italian,  in  which  he 
pretended  to  have  demonstrated  that  the  exact  ratio  of  the  side  to 
the  diagonal  of  a  square  is  that  of  5  to  7,  which,  in  other  words, 
is  evidently  saying  that  50  is  equal  to  49.  He  also  asserted,  from 
either  the  same  or  a  similar  parallogism,  that  the  diameter  and 
circumference  of  a  circle  are  to  each  other  exactly  as  5  to  l6r 
Who  would  suppose  tliis  to  be  a  result  of  the  19th  century ! 

We  shall  now  conclude  this  article,  which  we  have  already  ex- 
tended beyond  our  usual  limits,  with  a  few  words  respecting  Mr.  • 
Wallace's  paper,  of  which  we  have  given  as  brief  an  abstract  as 
possible.  The  investigations  are  conducted  with  a  considerable 
degree  of  ingenuity,  but  the  results  are  in  general  too  complex  to 
be  either  easily  remembered,  or  readily  applied  to  purposes  of 
utility.  The  whole  paper,  which  occupies  76  quarto  pages,,  is 
extremely  prolix,  and  might  have  been  compressed  into  less  than 
half  the  space,  without  losing  any  part  of  either  itis  perspicuity  or ' 
Visefidness, 
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On  the  Effects  of  westerly  tPinds  in  raising  the  Level  of  the  British 
Channel.  By  James  Rennel,  Esq,  F.R.S. — PhiL  Trans. 
PartIL  I8O9. 

Mr.  Rennel  conceives,  that  *'  the  fact  of  the  high  level  of  the 
Channel^  during  strong  winds,  between  the  W.  and  S.  W.  can- 
not be  doubted  -,  because  the  increased  height  of  the  tides  in  the 
southern  ports,  at  such  times,  is  obvious  to  every  discerning  eye : 
indeed,  the  form  of  the  upper  part  of  the  Channel,  in  particular, 
is  such  as  to  receive  and  retain,  for  a  time,  the  principal  part  of 
the  water  forced  in ; '  and  as  a  part  of  this  water  is  continually 
escaping  by  the  Strait  of  Dover,  it  will  produce  a  current,  which 
must  greatly  disturb  the  reckonings  of  such  ships  as  navigate  the 
Strait,  when  thick  weather  prevents  the  land,  or  the  lights  of  thei 
jborelands,  and  the  North  Gkxklwin,  from  being  seen. 

"  It  is  evident,  that  the  direction  of  the  current  under  consi-^ 
deration  will  be  influenced  by  the  form  and  position  of  the  oppo- 
site shores  at  the  entrance  of  the  Strait ;  and  as  these  are  mate« 
rially  different,  so  must  the  direction  of  the  stream  be,  within  the' 
influence  of  each  side,  respectively  :  for  instance,  on  the  English 
side,  the  current  having  taken  the  direction  of  the  shore,  between 
Dungeness  and  the  South  Foreland,  will  set  generally  to  the  north- 
east, through  that  side  of  the  Strait.  But,  on  the  French  side/ 
circumstances  must  be  very  different ;  for  tlie  shore  of  Boulogne, 
tending  almost  due  oor^h,  will  give  the  current  a  like  direction, 
since  it  cannot  turn  sharp  round  the  point  of  Grisnez,  to  thes 
north-eastward,  but  must  preserve  a  great  proportion'  of  its 
nortiierly  course,  until  it  mix  with  the  waters  of  the  North 
Sea." 

Another  circumstance,  which  ought  to  be  noticed,  is,  that  the 
$hQTe  of  Boulogne f  presenting  a  direct  obstacle  to  the  waters  im-* 
pellcd  against  it  by  westerly  winds,  occasions  a  higher  level  of  The 
sea  in  its  vicinity  than  in  other  places,  and  consequently  a  stronger 
current  towards  the  Goodwin  Sands.  From  this  it  may  easily  be 
inferred,  that  a  ship  passing  the  Strait  in  thick  weather  will  be 
driven  several  nwlcs  noithward  of  ber  reckoning.  The  regular 
tides,  which  are  considerably  aflFected  by  these  wind&,  must  also 
be  taken  into  the  account,  in  the  aippltcation  of  these  remarks. 

Observations, — Of  the  gejrteral  fact  which  Mr.  Rennel  has  stated 
we  conceive  that  there  can  be  no  doubt,  as  both  tl)e  form  of  the 
Channel  itself,  and  observation,  confirm  ity  and  the  importance  of 
having  the  direction,  force,  and  comparative  continuance,  of  these 
currents  ascertained  with  all  possible  accuracy,  merits  ^e  attend 
tion  of  all  who  have  an  opportunity  of  either  making  or.commn-' 
Bicaling  observations  on  the  subject.    We  think  it  ^^My  pr«K 
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bable,  that  many  of  the  accidents  which  happen  on  the  droodwin 
Sands,  daring  thick  weather,  arise  fronl  this' cause;  and  the  loss 
of  the  Britannia  East  India  ship,  which  struck  on  the  north-east 
extremity  of  the  soutbernmost  of  these  sands  in  January  ISOpj 
afi:cr  it  was  concluded  that  she  was  quite  clear  of  them,  which 
Mr.  R.  has  cited  as  an  example,  is  one  striking  instance. 

In  a  recent  work,  entitled  "  Sailing  Direcdons,  t^c»  for  the 
British  Channel,'\  published  by  Laurie  and  JFfuttle,  it  is  stated^ 
that,  in  stormy  weather,  the  extraordinary  rise  of'  the  tide  at  the 
mouth  of  the  Channel  is  ten  feet.  It  is  likewise  stated,  on  good 
authority,  that  strong  west  winds  cause  the  flood-tide  to  run  an 
hour  or  more  longer  than  at  common  times.  "The  velocity  of  the 
spring- tides  in  this  part  i^  estimated  at  one  mile  and  a  half  per 
hour,  and  that  of  the  neap-tides  at  half  a  mile. 


On  the  ^Attractions  of  homogeneous  Ellipsoids,     By  James  Ivokt,  * 
A,  M.^Phil.  Trans.  Part  IL  I8O9. 

] .  MR'  Ivory*s  object  in  the  present  paper  is  to  investigate  ex- 
pressions for  the  force  with  which  a  body,  of  a  given  figure  and 
^  density,  would  attract  a  particle  of  mattw,  occupying  any  pro* 
posed  situation ;  and  he  has  confined  his  attention  to  homogeneous 
bodies,  bounded  by  finite  surfaces  of  the  second  order.  Previous 
to  entering  upon  these  researches,  he  gives  the  following  brief 
history  of  what  has  been  done  on  the  subject: 

''  The  theory  of  the  attractions  of  spherical  bodies  is  delivered 
by  Sir  Isaac  Newton  in  the  first  book  of  the  Principia.  In  the 
same  place  the  illustrious  author  lays  down  a  method  for  deter- 
mining the  attractions  of  round  bodies  (or  such  as  are  generated 
by-  the  revolving  of  a  curve  about  a  right  line  which  remains 
fixed),  when  the  attracted  point  is  situated  in  the  common  axis  of 
the  circular  sections ;  and  he  employs  this  method  to  compute  the 
attraction  of  a  spheroid  of  revolution  on  a  point  placed  in  the  axis. 
Maclaukin  was  the  first  who  determined  the  attractions  of  such 
a  spheroid  generally,  for  any  point  placed  in  the  surface,  or  within 
the  solid.  The  method  of  investigation,  invented  by  that  excel* 
lent  geometer,  is  synthetical,  but  original,  simple,  and  elegant^ 
and  has  always  been  admired  by  mathematicians.  When  tke  at- 
tracted point,  is  placed  without  the  solid,  the  difficulty  of  solving 
the  problem  is  greatly  increased  ^  and  it  was  reserved  for  Lb 
Gakorb  to  complete  ihp  theory  of  atjiractions  of  spheroids  of 
revolution,  by  extending  to  all  points,  whether  without  or  within 
the  solid,  what  had  before  been  investigated  for  the  ktter  case 
only.  La  Placb  took  a  more  enlarged  view  of  the  problem ;  he 
extended  bis  researches  to  all  elliptical  spheroids,  or  such  solids 
whose  principal  sections  are  all  ellipses  -,  and  he  obtained  conda* 
sioQS  with  r^9rd  to  th^m  similar  to  vhat  MACLAUftur  ao^  Ls 
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CrENDRB  had  before  demonsUrated  of  spheroids  of  revolution.  In 
this  morp  general  view  of  the  problem  the  investigation  is  parti- 
cularly diracult^  when  the  attracted  point  is  placed  without  the 
solid.  The  method  of  investigation  which  La  Place  has  em- 
ployed for  surmounting  the  difficulties  of  the  kst  case»  a];|:hough 
it  is  entitled"  to  every  praise  for  its  ingenuity,  and  the  niathe-, 
matical  skill  which  it  displays^  is  certainly  neither  so  simple  n9r 
•a  direct  as  to  leave  no  room  for  perfecting  the  theory  of  the  at- 
traction* of  ellipsoids  in  both  these  respects.  Le  Gendke  has' 
given  a  direct  demonstration  of  the  theorem  of  La  Place,  by 
iote^ting  the  flu^ional  expressions  of  the  attractive  forces ;  a 
work  of  no  small  difficulty,  and  which  is  not  accomplished  with*'' 
out  complicated  calculations.  In  the  Mtcanique  Celeste  the  8ubk 
ject  of  attractions  of  ellipsoids  is  treated  by  La  Place  aftar  the 
method  first  given  by  himself  in  the  Memoirs  of  the  Academy  of 
Sciences  for  17S3,  founded  on  the  theory  of  series  ai)d  partial 
fluxions." 

2.   Mr.  Ivoiy  then  proceeds  to  the  proposed  investigations. 
The  three  co*or4inates,  which  determine  the  position  of  the 
attracted  point,  he  dienotes  by  a,  h,  c  j  the  co-ordinates  of  the 
solid  or  attracting  body,  which  are  respectively  parallel  to  the  for?*, 
mer,  he  expresses  by  x,  y,  x;  and  a  molecule  or  element  of  thi^, 
solid  by  d  M.    Then,  by  supposing  the  variable  density  equal  to 

unity,  and  putting^/as  |  (a— ..r)*  +  (*— y)*-|-(c  — a;)»  |  i  the 

distance  of  the  molecule  from  the  attracted  point,  tl?e  direct  a|- 

d  M 
traction  oi  the  molecule  on  this  point  will  be  =  -j^.  This 

force  of  attraction  is  next  decomposed  into  other  forces,  acting  in; 
the  diiecti<»i  of  the  three  axes  which  are  parallel  to  the  co-ordi« 
nates,  and  directed  to  the  planes  from  which  the  co-ordinates  are 
computed,  and  the  resulting  expressions  are, 

dMia  —  x)  ,1  , .    .t.       •     r 
jrz ,  parallel  to  the  axis  of.  r, 

dM(b—y)  „  ,        ,        .     ^ 
— ^,  parallel  to  the  axis  of  y, 

dM  (c — »)  „  ,       ,        .      - 
7^ ^,  parallel  to  the  axis  of  x. 

The  amount  of  all  the  attractions  parallel  to  the  axis  x  is  next 
denoted  l^ A$  and  same  thing  for  y  and  x  by  B  and  C  respectivelj ; 
tfata  by  restoring  th«  value  of  /,  and  writing  dx,  dy,  d%  for  its 
equivalent  d  &I,  there  are  obtained  the  three  equations, 

ds  ,  dy  ,  dz  {a  —  x) 


-^ffw= 
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B  ^   fff dx.dy,dz{h-y) 

JJJ  ((a'-^xy^{h—y)^^(c  —  x)^Y   ' 

Q  _    fff dx  ,dy  .dz  (c-^x) 

where  the  several  triple  fluenu  must  be  extended  to  all  the  mole- 
cules that  compose  the  solid. 

£ach  of  these  express'rons  is  integrable  with  respect  to  one  of 
the  variable  quantities  it  contains  ;  and  Mr.  Ivory  asserts  that, 
when  the  integration  is  performed  for  the  first  of  them,  the  result  is 

A  =  I  fdy  .  ax  . 

1 


{ 


in  which  x  denotes  the  greatest  value  of  a;  on  the  positive  side 
',  of  the  plane,  and  x'  that  on  the  negative  side.  The  ftuxion  under 
the  sine  of  double  integf^tion  denotes  the  attraction  which  a 
prism  of  the  matter  of  the  solid,  the  length  of  which  is  xf  +  x" 
and  its  base  dy  +  d%,  exerts  on  the  attracted  point,  in  the  di- 
rection of  the  length  of  the  prism.  For  the  sake  of  brevity, 
the  two  denominators  in  v  the  above  fraction  are  put  equal  to  a 
and   A'  respectively,    and  the  expression  then  becomes  A  = 

ffdy  •  ^=^  •  <  T "^  f  •   ^^**  double  fluent  is  to  be  extended  io 

all  the  points,  or  indefinitely  small  spaces  dy  .  </%,  that  compose 
the  principal  section  of  the  solid  made  by  the  plane  of  y  and  ». 

The  values  of  B  and  C  are  to  be  integrated,  and  the  fluents 
obtained,  extended  in  the  same  manner. 

3.  The  general  equation  of  a  surfiice  of  the  second  carder  bound- 
ing a  finite  solid,  is 

x^       y^        z^ 

when  the  three  denominators  are  all  equal,  the  solid  is  a  sphere  f 
when  two  of  them  are  equal,  it  is  a  solid  of  revolutiq^  j  and 
when  they  are  all  unequal,  it  is  an  ellipsoid,  or  spheroid>  having  all 
its  three  principal  sections  ellipses.  The  result  of  the  investigation 
contained  in  this  section,  Mr.  I  enunciates  in  the  following  the- 
orem: 

''  If  two  ellipsoids  of  the  same  homogeneous  matter  have  the 
l^me  eccentricities,  and  their  principal  sections  in  the  same  planes; 
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the  attractions  which  one  of  the  ellipsoids  exerts  upon  a  point  in 
the  surface  of  the  other,  perpendicularly  to  the  planes  of  the 
principal  sections,  will  be  to  the  attractions  which  the  second  el- 
lipsoid exerts  upon  the  corresponding  point  in  the  surface  of  the 
first,  perpendicularly  to  the  same  planes,  in  the  direct  proportion 
of  the  surfaces,  or  areas,  of  the  principal  sections,  to  which 
the  attractions  are  perpendicular." 

4.  Mr.  Ivory  next  considers  the  concluding  formula  in  the  se- 
cond section  for  the  attractive  force  parallel  to  the  axis  k,  on  the 
supposition  that  the  point  is  within  the  ellipsoid.  His  resulting 
expressions,  in  this  case,  are 

^-^""VJ  \x^^y-^z^\i 

The  several  fluent*  in  these  expressioas  are  to  be  extended  to 
the  whole  of  the  surfaces  of  the  principal  sections,  to  which  the 
attractions  are  perpendicular. 

Similar,  but  rather  more  complex  expressions  are  then  obtained 
for  the  case  where  the  attracted  point  is  without  the  ellipsoid. 

5,  The  result  of  the  investigation  in  this  section,  the  author 
states  in  the  following  theorem  : 

^'  If  a  point  be  situated  within  a  shell  of  homogeneous  matter, 
bounded  by  two  finite  surfaces  of  the  second  order,  which  are 
similar  and  similarly  placed  ;  then  the  attraction  of  the  matter  of 
the  shell  upon  the  point  in  any  one  direction,  will  be  equal  to, 
and  destroy,  the  attraction  of  the  same  matter  in  the  opposite 
direction." 

6.  Mr.  Ivory  conceives  that  nothing  more  is  now  wanted  to 
complete  the  theory  of  the  attractions  of  homogeneous  ellipsoids, 
than  to  integrate  the  fluxional  expressions  of  the  last  set  of  equa- 
tions. After  an  investigation  of  this  nature  for  an  ellipsoid  in 
general,  he  observes  :  '*  Thus  the  two  cases,  when  the 'attracted 
point  is  within  the  solid  or  in  the  surface,  and  when  it  is  without 
the  solid,  differ  only  in  the  limits  of  the  fluents :  in  the  former 
case,  the  fluents  beginning  when  the  variable  quantity  is  infinitely 
great,  are  to  be  extended  till  it  has  decreased,  so  as  to  be  equal  to 
the  least  of  the  semi-axes  of  the  given  ellipsoid  j  and,  jn  the 
latter  case,  the  fluents  are  to  be  extended  only  .till  the  variable 
quantity  has  decreased,  so  as  to  be  equal  to  the  least  of  tiie  semi- 
axes  of  the  ellipsoid,  whose  surface  passes  through  the  attracted 
point.    In  the  former  case^  the  valuer  of  tbe  fluents  are  the  same 
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for  all  points  within  the  ellipsoid,  and  in  its  surface;  io  t^ 
latter  case,  these  values  depend  upon  the  attracted  point.'* 

Making  4*  =  *»  -h  e,  and  k"*  r=  ifc»  +  e"»,  the  following 
formulas  express  the  attractions  of  an  oblate  spheroid  upon  a 
point  within  the  surface,  acting  parallel  to  a,  by  c,  the  co-ordi- 
nates of  that  point,  of  which  a  is  parallel  to  the  axis  of  re* 
volution. 


A  = 


B=: 


c  = 


3aM 


3^M 
2e^ 


3cM 
2#i 


{-1-arc.tan.i.} 


{ 


arc.  tan. 


e 

It 


e 

T 


{arc.  tan.  -j — ^ 


M  denotes  the  mass  of  the  ellipsoid. 

The  fonaulasibr  an  oblong  spheroid,  under  similar  circum 
stances,  are 


B 


3»M 


2e5 


-'-a4-:)}- 


Directions  are  also  given  for  obtaining  formulas  for  these  at-^ 
tractions  when  the  point  is  situated  out  of  the  ellipsoid. 

Ohservations, — ^Mr.  Ivory  informs  us,  that  it  was  in  the  stndj 
of  La  Place*s  M6canjque  Celeste  that  the  method  w^ich  he  has 
follow^  in  this  paper  was  suggested ;  and  we  think  that  its  in- 
ternal evidence  is  sufficiently  strong  to  support  the  assertion,  andi 
even  to  remove  all  doubt  from  the  mind  of  the  sceptical  reader. 
We  do  not  recollect  to  have  seen  any  paper,  published  in  this 
country,  which  bears  more  evident  marks  of  the  French  school  j 
and  we  suppose  it  was  there  also  where  Mr»  I.  learned  that  this 
diificult  branch  of  physical  astronomy  which  he  professes  to  sim* 


Digitized  by  VjOOQ IC 


J)r,JJ^Uaston*s  Description  of  a  reflective  Goni&meter,     545 

plify  stood  in  no  need'  of  assistance  from  the  use  of  diagrams, 
■  While  we  readily  admit  that  this  product  of  Mr.  Ivory's  mathe- 

matical skill  exhibits  his  extensive  acquaintance  with  the  modem 
1  analysis,  proves  the  fertility  of  his  genius  in  efxpedients  for  ma- 

.  naging  its  abstruse  parts,  and  sh6ws  his  knowledge  of  the  subject 

which  he  has  qhosen  for  the  exercise  of  his  ingenuity,  we  must 
be  allowed  to  express  our  opinion  that  he  has  rather  sketched  the 
method  of  these  investigations  than  performed  them  5  and'  that 
very  few  of  the  readers,  into  whose  hands  this  paper  may  fall^ 
will  be  able  to  follow  him  through  its  contents ;  and  some  of  these! 
will  be  deterred  from  this  undertaking  by  the  time  and  labour 
necessary  to  fill  up  the  chasms  it  conrains,  in  order  tliat  they  may 
pass  on  with  thai  satisfaction  which  mathematical  evidence  is  so 
tvelj  calculated  to  afford.  Perhaps  this  was  Mr.  I.'s  object ;  if  soj 
he  has  ingeniously  succeeded. 


description  of  a  reflective  Goniometer,    By  William  Hy  de  Wol-J 
LASTONjp  M.  D.  Sec.R.  S.—PhiL  Trans.  ,Pqrt  11.  ISOp. 

Dr.  Wollaston  remarks,  that  from  the  late  advances  that  haSre 
been  made  in  crystallography,  a  great  many  mineral  substances 
may  now  be  known,  if  we  can  only  ascertain  tlieir  angular  di- 
mensions }  but  when  the  crystal  is  small,  and  the  radius  in  con- 
tact with  its  surface  necessarily  very  short;  our  goniometers  do 
not  possess  sufficient  accuracy  to  determine  these  with  the  requi- 
site precision.  A  means  of  remedying  this  defect  occurred  to 
Dr.  w. ;  and  for  this  purpose,  the  ray  of  reflected  light  from  the 
surface  is  employed  as  radius ,^  instead  of  the  surface  itself^  and 
accordingly  for  a  radius  of-j^y  of  an  inch,  we  may  substitute  either 
the  distance  of  the  eye  from  the  crystal,  which  would  naturally 
be  about  twelve  or  fifteen  inches  j  or,  for  greater  accuracy,  we 
may,  by  a  second  mode,  substitute  the  distance  of  objects  seen 
at  a  hundred  or  more  yards  from  us.  The  instrument  which  he 
uses  cons^stQ  of  a  circle  graduated  on  its  edge,  and  nK)unted  on  a 
horizontal  axle,  supported  by  an  upright  pillar.  This  axle  being" 
perforated,  adzuits  the  passage  of  a  smaller  axle  ^through  it,  tq 
which  any  cr>''stal  of  a  mod^r^te  ^iize  may  be  attached  by  a  piece 
of  wax,  with  its  edge,  or  intersection  of  the  €iurfapes,  horizontal 
and  parallel  to  the  axis  of  motion.  This  position  of  the  crystal 
is  first  adjusted,  so  that,  by  turning  the  small  axle,  each  of  the 
two  surfaces,  whose  inclination  is  to  be  measured,  will  reflect  the 
same  light  to  the  eye.  The  circle  is  then  set  to  zero,  or  180^,  by 
^n  index  attached  to  the  pillar  that  supports  it.'  The  small  axle  ist 
then  turned  till  the  further  surface  reflects  the  light  of  a  candle,  or 
other  definite  object,  to  the  eye  5  and,  lastly  (the  eye  being  keplf 
steady  in  the'  same  place),  the  circle  is  turned  by  its  larger  axle, 
till  the  second  Surface  reflects  the  same  Ugbt.  .  This  second  s^r^ 
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face  b  then  ascertained  to  be  in  the  same  position  as  the  fonne^ 
sur&ce  had  been.  The  angle  through  which  the  cirde  has  move4 
is  in  fact  the  sapplement  to  the  inclination  of  the  surfaces ;  but  at 
the  graduations  on  its  margin  are  numbered  accordingly^  in  an 
inverted  order,  the  angle  is  correctly  shown  by  the  index>  with^ 
oul  need  qf  any  computation.*' 

In  this  methodj  when  the  eye  and  candle  are  only  about  ten  o^;: 
twelve  inches  distant,  a  small  error  may  arise  from  parallax  -,  but 
when  the  surfaces  are  sufficiently  smpoth  to  reflect  distiQct  images 
of  objecu,  this  error  may  be  entirely  obviated  by  another  metho^* 
For  this  purpose,  if  the  eye  be  brought  within  about  an  inch  o^ 
the  reflecting  surface,  the  reflected  image  of  some  distant  diimney 
jsxBy  be  seen  inverted  beneath  its  tni*  place,  and  by  turning  the 
small  axle  may  be  brought  to  cprrespond  apparently  with  the  bot^ 
torn  of  the  house  (or  with  some  other  (Kstant  horizontal  Une)  • 
In  this  position  the  sur&ce  accurately  bisects  the  angle,  which  the 
lie^t  of  that  hoose  sohteods  at  the«ye  (or  rather  «etiie  reAeet<^ 
ing  surface)  -,  then,  by  turning  the  whole  circle  and  crystal  to- 
gether, the  other  surface,  however  small,  may  be  brought  ex^ 
actly  into  the  same  position;  and  the  angle  of  the  turfkces  maf 
tbas  be  measured  with  a  degree  of  precision  which  ha^  not 
bitberto  been  exptcted  in  goniometry. 

OlservatioTis. ^^Tbe  name  of  Dr*  WoUaston  is  familiar  to  m^j; 
pf  oar  readers  from  its  frequent  occurrence  in  our  pages ;  and  wq 
are  inclined  to  think,  that  the  object  of  this  communication  will 
liot  be  found  inferior,  in  either  accuracy  or  in^p<»tance,  to  several 
of  those  which  have  been  the  .results  of  former  exeitions  of  hi% 
ingenuity.  He  conceives  the  accuracy  of  tbis  instrument  to  be. 
such,  that  several  errors  in  former  observations  may  be  corrected 
by  it ;  and  he  instances  one  in  the  common  carbonate  of  lime. 
I'he  inclination  of  the  surfaces  of  a  primitive  gystal  of  this  kind 
is  stated  at  104°  28'  40";  but  whicl^  he  determines  to  be  yer^. 
yearly,  if  not  accurately,;  105^. 


Jfn  Jccmnt  of  a  very  extratn-dinary  Effect  df  RefrtgctiDn,  ^iserqe^ 
at  Ramsgate  By  the  Rev.  S.Vi^ce,  A^  M.  f,^.S.^^&&tt; 
Trans,  Vol  n.  Pari  IL 

:  In  this  account  Mr.  Professor  YiQce  st^tes^  that  tbe  t^s  of  tlie 
fbor  turrets  of  Dover  castle  are  usually  seen  above  the  top,  q£  the 
hill  lying  between  Rs^msgate  and  Dover ;  but  on  the  6ch  cf£  Au- 
gust ISM,  about  seven  in  the  evening,  when  th^air  was  yery  stUl. 
and  a  little  ha:;y,  not  only  the  turrets,  but  alfio  the  whole  of  the. 
castle,  appeared  to  be  situated  qn  that  side  of  t])e  hill  next  to. 
Ramsgate,  and  rising  as  much  above-  it  as.  usoa].  This  .phenor 
s^tenon  was  so  very,  singular  and  unica|>0a(sd>  t^  M'^*  VjcM  at 
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ffrst  thought  it  was  some  illusion  j  but,  on  continuing  his  obscr* 
vationSi  he  was  satisfied  it  was  the  castle.  He  then  gave  th^ 
telescope  to  a  person  present,  who  examined  the  appearance  atten- 
tively, and  with  the  same  result.  These  observations  were  con- 
tinued for  about  twenty  minutes,  during  which  time  the  appear- 
ance remained  precisely  the  same.  At  this  time  rain  coming  on, 
put  a  stop  to  any  further  observations.  Between  the  observers 
and  the  land  from  which  the  hill  rises  there  was  about  six  miles 
of  sea,  and  near  the  sanoie  distance  from  thence  to  the  top  of  the 
hill :  they  Were  also  about  seventy  feet  above  the  surface  of  thQ 
water.  The  hill  itself  did  not  appear  through  the  image,  as  might 
have  been  expected.  **"  Our  attention,"  Mr.  Vince  adds,  "  was* 
of  course  principally  directed  to  the  image  of  the  castle ;  but  if 
the  hill  behind  had  been  at  all  visible,  it  could  not  have  escaped 
our  ob^rvatiop,  as  we  continued  to  look  at  it  for  a  considerable 
time  with  a.  good  telescope.'*  gince,  however,  the  parts  oi  th^ 
hill  on  each  side  of  the  castle  seem  to  have  appeared  in  their  usual" 
sitqation.,  the  Professor  is  of  opinion,  that  the  rays  of  light  from 
the  hill,  immediately  before  the  castle  must  also  have  retained 
t{ieir  ordinaiy  direction. 

'*  A  phenomenon  of  this  kind,"  he  says,  **  I  do  not  remember 
to  have  seen  described ;  and  it  must  have  been  a  very  extraordi- 
ttary  state  of  the  air  to  hSve  produced  it.  It  is  manifest,  that  a 
t^y  of  light,  coming  from  the  top  of  the  hill,  must  have  come 
to  the  eye  in  a  curve  lying  between  the  two  curves  described  by 
thfe  rays  coming  from  the  'top  and  bottom  of  the  castle,  in  ordei: 
to  produce  the  effect." 

Mr.  Vince  illustrates  this  position  by  a  diagram,  showing  the 
,  rielative  situation  of  the  three  curves  j  and  accounts  for  this  singu- 
lar appearance  by  a  quick  variation  of  atmospheric  density. 

OJjm;aft*owj.— The  cii'cumstance  of  no  phenomena  of  this  kind 
having  been  recorded,  we  think,  with  the  Professor,  is  a  proof 
that  the  constitution  of  the  air  at  the  time  of  observation  must 
have  ^eq  such  as  rarely  happens ;  otherwise  similar  appearances 
would  have  been  previously  noticed.  But  we  must  confess,  that 
we  are  by  no  means  perfectly  satisfied  with  the  explanation  which 
Mr.  Vince  has  attempted  to  give  of  the  path  of  the  rays  of  light. 
'We  can  conceive  it  barely  possible,  that  "  a  ray  of  light  coming 
from  the  top  of  the  hUl"  might  *'  have  come  to  the  eye  in  a  curve 
lying,"  af  its  entrance  into  the  eye,  **  between  the  two  curves 
described  by  the  r^ys  coming  from  the  top  and  bottom  of  the 
gastle :"  but  we  conceive  it  to  be  absolutely  impossible,  that,  uudet 
iVich  circumstances,  the  middle  parts  of  the  castle  should  have  re* 
tained  their  relative  situation,  so  as  to  coincide  in  their  apparent 
place  with  the  top  of  the  hill  y  for,  in  order  that  the  rays  from 
these  two  objects  should  enter  the  eye  in  the  same  direction,  they 
pDliltjMm  proceeded  in  the  iame  direction  throughout  their  paa^^ 
*    '/  4a  2 
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sage,  which  is  impossible  j  nor  do  we  think  it  possible  that  any 
effect  of  atmospherical  refraction  caa  ever  bring  an  image  of  one 
object  exactly  upon  the  actual  apparent  place  of  another,  as  Pro- 
fessor Vince  seems  to  suppose  must  have  happened,  without  having 
actually  observed  it.  If  such  a  circumstance  should  again  be  ob- 
served, it  would  be  desirable  that  the  angular  positions  should  be 
ascertained  by  a  (Juadrant.  It  is  not  improbable,  that  the  lowei: 
part  of  the  apparent  figure  of  the  castle  was  an  inverted  image, 
and  that  the  ground  seen  on  each  side  of  it  was  not  a  part  of  the 
interposed  hill,  but  some  object  much  more  remote  5  we  will  not, 
however,  pretend  to  insist  on  this'  conjecture,  any  further  thau 
as  a  hint  which  nfiay  deserve  consideration. 


REVIEW  OF  SPECIFICATIONS  OF  PATENTS, 

PUBLISHED   IN  THE   REPERTORY   OF   ARTS„  MANUFACTURES,  &C. 


Mr.  WrtLiAM  Francis  Skowden'j  Patent  for  certain  Improve^ 
mcnts  in  an  Engine  for  cutting  Hay  and  Straw  into  6haff^  and 
for  cutting  other  Articles.     Dated  February  1808. — Repertory  of 
'  Arts,   No,  89,  Second  Series, 

Mr.  Snowden  states  his  improvement  to  consist  in  two  separate 
parts,  viz.  a  new,  more  simple,  and  better  way  of  bringing  the 
straw  to  the  knife;  and  a  new  mode  of  compressing  the  article 
while  the  knife  is  cutting  it.  In  order  to  accomplish  the  first  of 
these  objects,  instead  of  the  straw  being  made  to  slide  forward- 
on  the  bottom  of  the  box  which  contains  it,  as  in  the  old  ma- 
chines, in  this  the  box  brings  the  straw,  or  other  article,  forward 
with  it  to  be  cut  j  and  while  the  cutting  is  performed,  a  retrograde 
motion  is  given  to  the  box  by  a  projecting  part  of  a  lever  acting 
against  a  regulating  niit.  By  this  means  the  cut  is  regulated  to 
any  length,  and  the  box  is  caused  to  move  forw^ards  by  the  same 
fever,  as  the  knife  rise?,  by  acting  against  two  pieces  fastened  for 
that  purpose  to  the  inside  of  the  box. 

For  the  purpost^  of  elfecting  the  better  compression,  the  lever, 
already  mentioned,  is  made  to  act  on  a  pin  in  the  frame  of  the 
coinpresser.  To  the  inner  end  of  this  lever  is  fixed  a  weight  and 
a  roller ;  at  the  other  end  is  the  connecting-rod,  by  which  the 
motion  of  the  knife  is  coniniunicated  to  the  lever,  and  also  the 
weight  of  the  lever  y  all  of  which  act  as  a  weight  or  pressure  upon 
the  article  while  the  knife  is  catting  it.  When  the  knife  rises,  the 
roller  and  weight  at  the  inner  end  of  the  lever  act  as  a  counter- 
poise to  the  opposite  powers,  till  tlic  roller  meet  the  article  in  the- 
box,  when  the  lever  changes  its  fulcrum  to  the  roller,  which  suf- 
fers the  compressor  to  rise,  and  the  article  to  be  brought  forward 
to  be  cut.  The  n>achiue  may  be  worked  either  by  a  lever  or  by  a- 
liy-v/heel..  ,       ;     '  /, 
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Observations, — ^We  apprehend  that  these  improvements  will 
not  be  found  to  possess  so  much  value  as  the  patentee  appears  to 
thkik  they.  do.  We  do  not  conceive  the  advantage  which  is  to 
arise  from  the  double  motion  of  the  box,  or  in  what  way  the 
sliding  of  the  box  back  while  the  knife  is  in  the  act  of  cutting 
the  straw,  is  preferable  to  the  method  of  bringing  the  straw  for* 
ward  for  eadi  cut>  while  the  box  remains  fixed. 


Messrs.  Richard TaETBTHiCKancf  Robert  Dickinson'^  Patent 
for  a  new  Method  or  Way  of  stomng  Cargoes  of  Skips  ami  other. 
Vessels  by  means  of  Packages  for  containing  Goods  and  Product^ 
of  certain  Descriptions  destined  for  Conveyance  by  Sea,  not. 
hitherto  employed.  Dated  October  1808, -r-R^^tory  of  Arts, 
No.gi,  Second  Series, 

Instead  of  tho  wooden  packages  in  common  use  at  present 
for  cpntaining  several  kinds  of  merchandise,  these  patentees  maka^ 
them  of  iron  either  bj  casting  into  the  form  required^  or  by  ri-; 
vetting  together  plates  of  the  same  metal  -,  to  these  iron  vessels  or 
receptacles  covers  are  adapted,  capable  of  being  secured  by  screws,  ; 
bolts,  or  other  known  means,  so  as  to  render  the  vessels  secure, 
and  impenetrable  to  the  external  air  or  moisture.  These  packages 
are  made  <>f  such  forms  as  to  fit  each  other  exteriorly,  and  wiSi- 
put  that  waste  of  space  which  takes  place  in  the  stowage  of 
wooden  casks.  In  order  to  accomplish  this  point  in  as  complete  a 
manner  as  possible,  the  rectangular  or  hexagonal  prism  forms  ar^ 
preferred  to  all  others.  But  ^s  the  better  preservation  of  the  con- 
tents of  such  packages  is  another  advantage  that  wUl  result  lironi 
their  use,  for  some  purposes  they  are  tinned  on  the  inside,  or 
coated  with  a  varnish  suited  to  the  commodities  they  are  destined 
to  contain. 


Observations, "^It  is  sufficiently  evident  that  Considerable  space 
might  be  saved,  and  consequently  more  comfort  afi^orded  those  on 
board,  by  the  use  of  this  kind  of  packages,  than  by  those  made 
of  wood.  And  we  think  with  the  patentees,  that  their  adoption 
would  be  attended  "  with  advantage  to  the  proper  trim  of  carrying 
sail,  and  the  safe  and  expeditious  performance  of  their  respective 
voyages.**  We  apprehend,  however,  that  they  will  meet  with 
several  obstacles  to  their  introduction  to  general  use. 
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Mr.  MakK  DoliiTo's  Patent  fur  a  new  and  improved  Plough  /or 
"^  underdraming  Land.    Dated  fune  IQO^.— Repertory  of  Art9, 
No.  go.  Second  Series. 

This  invention  of  Mr.  DoWto  GODsUts  of  a  ploogh  tnd  raachin# 
by  which  it  is  drawn  forward.  This  comprises  a  beam,  handle^ 
cutting  CGOiiter  (couker  we  tuppose),  ana  mole,  and  two  rollers 
or  wheels  to  keep  the  drain  at  an  equal  distance  from  the  surface 
of  the  ground.  The  machine  employed  for  drawing  the  plough 
forward,  consists  of  a  frame  bearing  a  vertical  axle  of  a  conical 
shape  J  it  is  provided  with  anchors  and  props  for  fixing  it  fiwnly 
ti)  the  ground,  and  with  wheels  for  moving  it  forvfards*  The 
axle  is  turned  by  a  lever  moVed  by  the  force  of  either  horse  or 
mqn  j  and  a  rope  or  chain  attached  to  the  beam  of  the  plough, 
and  winding,  round  the  axle  by  its  tix>tiQn>  cause*  ii  to  advaBce  and 
fprm  the  drain. 


Mr,  William  Francis  Hamiltoh'j  Patent  for  preparing  Soda 
mnd  other  fnineral  JVaters,  spirituous,  acetous,  saccharine,  and 
ttramatic  Lif/uei*rs,  Dated  May  I8O9. — Repertory  of  Arts, 
-No.^t,  Second  S&rks. 

,  YAaiovs  solutions  of  aUcalies>  salts,  Arc.  and  combinations  of 
^rdent  spirits,  vegetable  acids,  aromatic  oils,  Augar,   milk,  mn- 
cihige,  are  used  for  saturation  and  supersaturotion  with  carbonic 
acid,  which  is  obtained  from  whiting,  by  dilute  sulphuric  ^id/ 
The  whiting  is  usediind  the  gypsum  is  let  off  in  a  liquid  state. 

^rbe  liquor  to  be  impregPAtea  iJk  plflcod  in  a  strong  welt-tinned 
copper  vessel,'  and  agitated  in  a  cold  bath,  suspended  by  pendu^- 
lous  tubes.  The  impregnation,  goes  on  continually,  fret^h  liquor ' 
lacing  suppUtd  by.  a  condettisjog  syringe,  and  the  impregnated 
Ivquor  drawn  oif  by  3  decanting  stop*cock  into  a  long  ovate  bot- 
tom, which  must  always  be  Imd  on  its  side,  so  that  the  liquor 
keens  il^c  stopper  air- tights  .  . 

.  Tlie  pressure  of  120  square  inch  is  ^nerally  used,  which  is 
sQmewl^t^'edu^ed  on  tlie  liquors  being  bottled. 

The  copper  vessel  used  for  impregnatien  has  a  double  set  oP 
stop- cocks,  tb(|t  the  s^ocess  may. not  be. interrupted,  while  ime- 
set  is  repaired. 

The  decanting  is  performed  by  passing  the  decanting  tube 
through  the  perforated  stopper  of  the  bottle,  by  which  the" aerated 
liquor  passes  until  its  entrance  is  resisted  by  the  pressure  of  the 
contained  air  and  gas  extricated  in  the  decanting,  which  is  then 
su^ered  to  escape,  and  the  decanting  contmiied  as  before.    When 
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ibe  bottle  is  fuli,.  it  may  be  withdrawn  and  ttppp^  by  Jetting  off 
slowly,  a  small  portion  of  the  gas  coutaiii^  before  it«  remcmil^ 
But  sometitQes  the  decan|:ing  tube  is  so  constructed  as  to  aiBcfw 
the  stopper  tp  pass  intp  Uae  bftttle  prpyioqs  to  iU  reinov4)>  froiri 
the  flat  air-tight  fitting. 


Jfir,  Jqhn  DAVBNB(5«T'jf  Pa^«»4  far  qrnameniing  ati  Kindg.of 

plass  in  Imitation  of  pngrmfing,  or  Etcfdng,     UaifdJuh  idOd. 
'^Repertory  of  Arts^  No.  92,  Second  S^i€i\ 

Thk  usual  fnethpd  of  oroaoEienting  gkm  itt  tl^is  manfier  lias 
been  to  roughen  the  surface  by  grindii^,  and  then  to  polish  dif^ 
ferent  parts  in  bord^«,  figusesi  ;^c.  and  blind  windows  bzvm 
jbithertQ  been  made  by  grinding  aS  the  polished  surface  of  the 
panes.  The  present  patent  proposes  to  ef)[^ct  t|iese  objects  kf- 
faying  an  additional  coat  on  the  glass. 

.  The  con^positiqns  fittest  |br  this  pqrpose,  are,  1.  160  parts  of 
(:ullitt  or  broken  glass,  10  of  pe^rlrashes,  40  of  red  lead  or  li- 
tharge, and  IQ  of  arsenic,  a.  120  parts  of  culiitt,  l60  of  red 
lead  or  litharge,  60  of  sand,  and  60  of  borax.  3.  70  parts  of 
red  lead  or  litharge,  22|  of  sand>  and  40  of  calcined  borax: 
Or  any  other  miictures  of  the  like  quality.  These  cocapositioxif 
being  fused>  are  to  be  ground  to  a  very  fine  powder ;  which  is  lOt 
^  mixed  when  used  with  a  scdution  oi  one  part  of  double^^refine^ 
sugar  in  two  of  water^  and  about  one  third  of  common  writin|^ 
ink>  or  of  a  watery  button  of  caldned  copperas  :  the  last  in* 
gredients  aqt  in  the  sa^oe  manner  as  oxide  of  manganese  ^i  pre-^ 
Venting  the  cloudiness  or  milkiness  of  the  glass.    . 

The  powdered  composition  is  thas  to  be  laid  on  the  glass  evenly^^ 
f  nd  when  dry,  ihe  requisite  design^  are  to  be  worked  but  fay  some 
proper  tool|  observing  to  breathe  upon  the  glass  if  the  compost'^ 
Upn  «bonld.  be  got  .t^io  dry.  When  the  design  is  finished,  tb6 
glass  is  exposed  to  a  proper  degree  of  beat,  so  «s  to  produce  a  se^ 
laivitrification  of  ^  coating,  and  incorporate  it  with  the  sui&ce  of 
the  gla$s>  and  thus, a  roughness  in  imitation  of  that  produced  by 
gfindipg  will  be  obtained. 

This  tpethod  is  peculiarly  adapted  to  produce  beautiful  speci- 
fliens  of  art  for  the  i^indows  of  altar-pieces,  libraries,  museums^ 
ai^d  ornaniental  buildings  of  all  descriptions. 

When  essential  oils,  gums,  resins,  and  many  other  substances 
were  nsed  to  lay  on  the  coating,  it  became  so  fastened  on  the 
sur'face  of  the  glass  that  the  designs  could  not  be  etched  out  with 
^ifity  tx^  precision . 

0!dde  of  manganese,  or  perhaps'  some  filter  oxides,  might  h6 
fipplied  instil  of  common  ink,  or  c-ppperas^  but  these  artides 
9^  cheap  and.  ssfficiently  efficacious. 
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Observations, — We  cannot  but  consider  this  as  a  very  excellent 
process  for  the  pnrpose  intended,  and  far  superior  to  the  process 
of  roughening  the  glass  by  grinding,  and  then  polishing  desi^ut 
upon  it,  both  in  speed,  ai>d  .delicacy  of  execution. 


Messrs.  Phillips  London,  Sen,  and  Jun.  Patent  for  new  anjf 
improfved  Methods  of  maniifacturing,  refiningy  "and  purifying 
Muriate  of  Soda,  or  common  Salt.  Dated  April  ISOp.—jRe- 
pertary  of  Arts,  No,  90,  Second  Series. 

'  This  method  of  manufacturing  common  salt  consists  first  it| 
calcining,  or  even  melting  the  salt  in  a  reverberatory  furnace,  or 
any  proper  pots,  and  secondly^  in  adding  to  the  salt  at  any  period 
of  its  refining  the  necessary  materials  to  efiect  the  separation  of 
the  earths,  metals,  and  earthy  or  metallic  salts  mixed  with  it. 
The  materials  particularly  enumerated  by  the  Messrs.  Liondon',  ar& 
the  three  alkalies,  and  lime^i  with  their  nitrates,  sulphates,  or  car- 
bonates, or  any  other  of  their  combinations.  Tl^ese  sobstanceii 
might  also  be  mixed  with  a  solution  of  the  salt. 

If  the  common  salt  is  purified  by  fi;isl(X),  either  by  itself,  or 
with  any  appropriate  addition,  it  may  either  be  poured  ofiT  the 
imparities  while  liquid,  or  left  to  cool  undisturbed.  In  eitlier 
case  the  purified  salt  may  be  broken  down  into  a  convenient  size 
for  use,  and  the  salt  that  remains  among  die  impurities  may  bo 
separated  by  elixiviation. 

The  patentees  think  that  the  common  salt  whicfti  has  been  pu- 
rified in  this  manner  may  supersede  the  necessity  of  usibg  anv 
foreign  bay  salt. 

'mwv     •  i  » 

Observations.-^The  calcination,  or,  as  it  is  technically  called^ 
the  decrepitation  of  salt,  has  been  practised  for  ages;  so  that  there 
remains  only  the  purification  by  means  of  fusion  which  can  be 
said  to  be.  peculiar  to  Messrs.  London. 

It  is  probable,  however,  that  decrepitated  salt,  or  groandF 
melted  salt,  especially  if  previously  puHfi^d  when  in  solutioSA 
might  supersede  the  use  of  foreign  bay  salt, 


Mr.  Thomas  Cobb's  Patent  for  certain  improvements  in  the  Ari 
of  making  Paper  in  separate  Sheets.  Date4,  December  ISO/.— r^ 
Repertory  of  Arts,  No,  QO,  Secqnd  S^ies. 

In  his  method  of  making  paper,  Mr.  Cob];)  uses  a  large  vat  la 
which  the  pulp  is  prepared,  and  from  which  it  i&  suffered  to  flow* 
occasionally  in^o  a  smalter  one  for  the  immediate,  purpose  of  man 
nufacture.  In  both  these  vat.s  agitators  or  hogs  m:^  placed  to  ke^ 
the  pulp  duly  suspended..    The  pulp  is.  permitted  to  ^oy  out  o5p 
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th6  insdler  vat  by  a  regulated  aperture^  and  over  an  inclioed 
plane  ioto  the  papef  mooids,  whi«h  are  siipported  upon  an  endless 
web>  or,  in  preferenoej  two  or  more  pieces  of  girting^  or  any 
other  |hiuble  material.  This  web,  or  girting,  is  stretched  over 
two  robers  at  the  ends  of  a  horizontal  frame ;  and  the  revolution 
of  these  rollers  Conveys  away  the  moulds  in  regular  succession  as 
I  they  receive  the  pulp.     *'  And  the  said  horizontal  frame  is  during 

I  the  working  of  the  machinery  kept  in  a  constant  state  of  rapid 

hori^oQtai  agitation  by  means  of  a  crank  or  snail  wheel  and  re* 
acting  fi^pring,  or  by  other  fit  means.*' 

The  method  of  using  this  machinery  is  thus  described.     A 
I  workman  places  the  moulds  in  succession  upon  that  end  of  the 

web  or  girting  which  is  beneath  the  smaller  vat  $  these  pass  on  to 
1  receive  the  flow  of  pulp>  and  are  kept  in  a  state  of  constant  agi* 

i  tation  till  they  arrive  at  the  other  end  of  the  web,  where  they  ^re 

I .  taken  off  by  another  workman,  and  couched  in  the  usual  or  itr 

I  any  other  manner.    The  moulds  are  then  returned  by  means  ot 

•another  circulating  web  to  the  first  workman. 
I  This  patentee  also  describes  machinery  for  fac'ditating  the  ope^ 

rations  of  couching  and  pressings     For  this  purpose  a  table  fecedl 
I  with  felt  is  placed  beneath  a  circulating  web,  moving  in  the  man* 

t  nerabove-mentionedi  to  support  the  pressure  of  th^  mould  during 

I  the  act  of  couching.      The  web  then  passes  between  a  paif 

I .  of  cylinders,    the  upper  one  of  which  is  covered  with  idtf 

I  which  pi-ess  the  sheet  in  its  way  to  tlie  workman  who  takes  it  offj 

and  lays  it  in  the  usual  way.  Mr.  C,  then  describes  other  ma- 
chinery by  which  the  business  may  be  performed  without  the^ 
assistance  of  a  coucher.  This  is  effected  by  causing  the  mould 
with  its  charge  to  pass  under  the  roller  of  9  descending  weby 
which  being  thus  applied  to  the' sheet  of  pifper,  takes  it  up ;  and 
from  which,  after  having  been  conducted  bet\Kreen  one  pair  of 
cylinders,  or  more  if  necessary,  it  is  taken  off  as  before. 

The  deckle  or  rim  of  the  mould  is  likewise  differently  con- 
structed from  those  at  present  in  common  use.  The  vi^oode^  frame' 
is  made  equally  thick  at  the  bottom,  but  brou|ht  to  an  edge  at 
the  top,  tosufi^rthe  water  to  run  off.  Instead  qi  uaiTing  the  wire' 
on  the  top  of  the  mould,  it  is  turned  down  the  side,  aofd  fastened  by 
covering  the  whole  outside  of  the  frame  with  xbim  metal.  Ano-' 
ther  square  frame  of  wood  or  metal  is  thet»  put  over  tfiis,  ^'  which 
slides  up  and  down,  and  Ibrms  the  deekle,  which  hy  pressure  or 
re-action  from  the  bearing  parts  of  the  agitable  frame  is  made  to 
stand  a  little  above  the  face  when  the  said  mould  is  placed'  in  a 
stloation  to  receive  the  change,  and  is  suffered  to  slide  b^k'for 
want  of  the  pressure  or  re-action  whefi  the  fiaoulidf  arrives  at  th« 
web  of  the  couehieg  machinery."  Moulds  of  this  kind  are  said  to^ 
apply  mucli  closer  to  each  other  upon  the  frame,  and  thus,  to^ 
ptevent  a  considmrabU  if^aste  of  stuff  wbioh  would  otjierwiio  taker 
irtice. 
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Observations, — The  machinery  of  Mr.  Cobb  appeafrs  tor  us  to 
have  little  ciatm  to  origiDaiity  -ef  invendeD^  tbe  pri»ei^e  beiDg 
precisely  the  same  as  that  of  Mr.  Fourdrinier  (see  ottf  third  ydame, 
p.  207),  and  the  alterations  in  the  modification  «re  not  sncli  as  to 
render  it  more  simple  of  construction^  or  more^eiBcacioai  in  vw  | 
and,  independent  of  these  fnndamental  objections  to  iht  ma* 
chiner}%  we  think  there  are  many  important  defects  in  Mr.  Cobb's 
specification.  First,  he  gives  no  datum  whatever  as  to  the  rate 
mat  the  moulds  are  carried.  Secondly,  he  oAits  to  state  in  what 
direction,  or  with  what  degree  of  rapidity,  or  with  what  extent  of 
bscillation^  the  frame  by  which  they  are  caitied  is  to  be  dthaken. 
Thirdly,  he  does  not  explain  whether  there  is  any  mode  of  attaching 
'bis  moulds  to  tlie  endless  web  which  carries  them  under  the  palp, 
and  this  appears  to  us  to  be  necessary  to  cause  the  movement  to  be 
communicated  to  the  mould,  as  otherwise  the  quickness  of  the  shake 
(for  the  vibrations  ought  to  be  about  ISO  per  minute  to  make 
paper  well)  would  prevent  the  mould  being  affected  by  it ;  the 
weight  of  the  mould  lying  upon  the  endless  felt  or  straps  would 
not  constitute  a  sufficient  purchase,  without  some  mechanical 
fixation,  to  ensure  a  regular  vibratory  motion  being  given  to  k. 

,  Fourthly,  the  moveable  frame,  the  apparatus  for  giving  the  shake, 
the  mode  of  constructing  the  deckles -of  the  mould,  and  the 
formation  of  the  ''  web,  or  girting,  or  straps,  or  chains,  or  rollers," 
on  which  the  moblds  are  carried,  is  not  described,  but  left'  to  be 
found  out  by  those  who  make  the  machine,  and  yet  surely  there 

'  cah  be  nothing  more  important  than  the  means  of  conducting  tha 
moulds  and  keeping  them  perfectly  level.  In  the  machinery  for 
pressing  and  couching,  Mr.  Cobb  has  not  described  the  apparatus, 
by  means  of  which  a  workman  might  with  his  foot  throw  a  pair  of 
pf-essing  cylinders  in  and  out  of  gear  as  rapidly  as  tlie  sheets  of 

,  paper  would  succeed  each  other  to  the  hands  of  the  coocher. 
Such  an  operation  appears  to  us  impracticable. 
We  have  further  to  remark,  that  the  illustrative  drawing  is  not 

[  at  all  calculated  to  compensate  tor  the  defects  and  omissions  io 

"^   the  written  part  of  the  specification. 

The  perusal  of  this  specification  induces  us  to  advert  to  the 
opirjion  entertained  and  acted  upon  by  many  patentees,  namdy^ 
that  it  is  only  necessary  to  describe  the  principle  of  an  invention^ 

'without  minutely  explaining  the'constru(^ion  of  the  machine 
founded  upon  it.  As  it  is  the  plan  and  object  of  this  work  to  af-> 
ford  information  on  eveiy  point  connected  with  patents  fi^r  iQVien-> 
tions,  we  deem  it  consistent  with  that  view  to  introduce  a  few 
remarks,  tending  to  show  the  fallac/  tod  danger  of  sach  an 

'  opinion. 

The  law,  permitting  to  the  Crown  t!|e'  privilege  of  granting 

^  patents  of  monopoly  for  new  inveritionsi  is  intended  for  tbepoJblic 
benefit ',  the*  reward  it  offers  is  held  out  as  ^n  fncitematit  to  ^1 
genius  into  exertion  for  the  advantage  of  the  oommnnity.  ^  Jfiv^ry 
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patentee  .ought  to  bear  in  mind,  that  the  monopoly  granted  him  is 
the  pHce  paid  by  the  public  iat  hi&.diseovery^  and  the  patent  is 
made  ^n  condition  of  the  public  being  put  in  complete  possessioti 
of  it^.that  is  to  say,  the  specification  required  by  the  letters  pa- 
lent  isust  be  made  in  such. manner,  tliata  competent  workman 
may  be  e^nabled  to  construct  a  inachiue  capable  of  performing  wb^t 
the  tide  sets  forth,  without  any  invention  of  his  own,  and  without 
requiring  any  further  instruction  than  what  the  specification  af- 
fords. As  the  validity  of  the  patent  depends  on  the  correctness 
of  the  specification,  it  behoves  the  patentee  to  bestow  all  his 
^cafe  «nd  abili^  on  this  object. 

Tp  draw  up  a  specification,  which  shall  contain  a  luminous  and 
minute  descriplion  of  the  machine,  without  limiting  the  patentee's 
pri^rikge  to  any  particular  modification  of  the  principles  on  which 
it  is  founded,  is  a  task  which  requires  not  only  talents  and  tecimi* 
cal  knowledge,  but  great  experience  in  the  nature  of  patent* 
right ;  and  Uioae  who  have  such  an  undertaking  before  them^ . 
will  do  well  to  avail  themselves  of  any  assistance  they  can  procure 
to  contribute  to  its  being  ably  done;  for,  provided  an  inventioa 
be  original,  the  patentee's  security  can  be  aflected  by  nothing  but 
iiu  injudicious  or  imperfect  specification. 

The  business  of  paper-making,  which  is  now  a  very  extensive 
and  important  branch  of  our  manu&ctures,  has  recently  muck 
attracted  the  attention  of  iogeuioiB  men,  and  a  greal  deal  has 
already  been  done  towards  the  substitution  of  machinery  for  ma- 
nual labour.  We  understand,  that  within  the  last  eight  years  it 
has  superseded,  the  ancient  jnethod  to  the  extent  of  about  a 
twentieth  part  of  the  quantity  made  in  this  island ;  and  as  wages 
are  most  likely  to  advance,  and  machinery  may  be  expected  (owing 
to  the  knowledge  of  it  that  is  derived  from  general  use  and  expe- 
rience) to  be  improved  and  simplified,  we  have  little  doubt  that 
a  very  few  years  will  efiect  a  revolution  in  this  manufecttire, 
similar  to  that  which  took  place  in  the  cotton  trade  in  consequence 
oif  Arkwnght*s  inventions.  The  endless  process  appears  to  us  to 
be  most  simple,  and  likely  to  be  adopted  to  considerable  extent  in 
A  short  period ;  but,  although  the  process  of  using  a  series  of 
moulds  is  a  delicate  and  conaplicated  (^ration,  we  have  little  doubt 
that  it  will  be  brought  to  a  high  degree  of  peirfectibn,  and  if  so,  it 
will  afford  the  opportunity  of  manufacturing  every  description  df 
paper  by  machinery.  In  how  short  a  time  this  may  be  effected 
we  cannot  presume  to  predict,  but  we  anticipate  the  period  witb 
pleasure,  as  it  would  be  a  source  of  public  benefit,  and  a  great 
triumph  of  human  ingenuity.  * 


4mZ 
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Jftetfand  Ohservaiions  relative  to  the  Fariety  of  Irish  Grtiss^  called 
,  Ftorini  in  m  Letter  from  William  Richakdson,  D.  D.  late 
Fellow  of  Trirdty  College,  Dublin,  to  Thomas  Allen,  Esq, — 
Farmer's  Mag.  No,  40. 

This  paper  may  be  considered  supplementary  to  an  article  no- 
ticed in  the  Su|q>lenient  to  the  last  volume  oi  the  Hbtro9i>bct 
from  the  Communications  to  the  Board  of  Agricultnre. 

After  stating  the  history  of  the  fiorin  grass  in  a  more  succinct 
way  than  in  that  communication.  Dr.  Richardson  states,  that  be* 
ing  desirous  in  I8O7  to  bring  part  of  an  unproductive  field  in^ 
cultivation,,  he  planted  potatoes  in  it  with  the  usual  quantity  of 
duDg>  and  when  they  were  dug  oat  late  in  Sfptiember,  laid  it 
down  with  fiorin.  Late  in  the  same  month  of  1808  the  stripe  of 
ground  thus  laid  down  was  mowed,  and  it  was  the  finest  meadow 
ever  cut,  and  the  crop  seemed  double  the  quantity  usually  pro- 
duced on  so  much  ground  \  the  following  year  the  ground  was 
mown  again,  and  the  crop  found  much  tfuperiorj;  for  though  th« 
•tringd  were  not  one  third  of  the  length  of  those  of  tl)e  former 
year,  yet  this  vwas  more  than  compensated  \iy  the  prodigious  in- 
crease of  their  number.  Another  stripe  was  laid  down  with  this 
grass  at'  right  angles  to  tlie  former,  which  proved  equally  luxu- 
riant. .         ,  . 

The  proper  times  for  lading  dawn  fiorin  grass  are  stated  to  be 
October,  November,  and  December  ^  for  though  it  will  thrive 
well,  if  laid  down  with  roots  or  strings  any  day  in  the  year,  if  the 
grass  itself  be  only  looked  to,  yet  where  crops  are  the  object, 
ether  circumstances  must  be  taken  into  consideration ;  and  then 
the  periods  named  will  be  found  best  calculated  for  its  success, 
because  in  those  months  it  has  fewer  weeds  to  encounter,  which 
might  otherwise  prove  an  impediment  to  its  growth.  It  will, 
however,  come  on  well  in  January,  February,  and  March ;  and 
even  put  down  in  April  and  May,  will  succeed  on  rich  ground,  if 
kept  free  from  weed?,  and  give  a  tolerable  crop  tltat  year. 

Fiorin  seed  is  represented  as  less  fit  for  the  purposes  of  propa.. 
ga^on  than  pieces  of  the  root,  because  the  young  tendril  of  the 
seedling  plant  is  so.  small,  mid  so  slow  of  growth,  that  it  is  almost 
impossible  to  protect  it  from  weeds  and  o^her  grasses,  wb^ich  do 
|[iot  mark  their  species  ^arly^  and  in  general  pracli<;e  seed  is 
considered  inadmissible.  ^ 

With  respect  to  soils  fit  for  fiorin  culture^  it  is  asserted  tliat  the 
l^orin  thrives  equally  well  on  all  soils,  the  wettest  and  the  driest  1 
jfbr  UM^ugh  the  vnoxd  equally  may  not  be  striictly  proper  )£,  applied 
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to  luxuriance^  yet  it  is  if  applied  to  the  health  of  the  plant :  and 
instances  are  given  of  its  tbiiviiig  in  wet  marshy  meadows^  and  on 
the  to^  of  park  and  garden  walls^  and  on  rocks  almost  bare^ 
though  luxuriance  is  not  to  be  expected' in  such  situations,  though 
no  doubt  is  entertained  of  its  becoming  so  in  meadows,  and  df* 

•  fectual^  protected  5  and  it  is  found  to  increase  its  roots  most 

abnnda^itly  in  September,  though  the  periods  of  vegetation  are 
found  very  different  $  they  vegetate  rather  more  in  October  than 

^  in  August,  and  increase  in  November,  and  continue  growing  in 

Deceraben 

> '  The  season  jbr  mowingfioirin  andfnaking  it  into  hay  is  next  treated 
on,  and  winter  is  declansd  to  be  preferable  to  summer,  for  this 
purpose.  Dr.  Richardson  says,  ^'  I  would  mow  and  make  hay 
on  the  first  and  fifteenth  of  every  month,  from  October  to  March 
inclusive.'*  It  does  not,  however,  appear,  that  he  would  mow  thir 
same  spot  twice  during  that  period. 

The  quantity  of  h^y  is  stated  to  be  on.  one  English  acre,  unma* 
nttred,  six  tons,  and  on  an  acre  which  had  been  mandred  seven 
tons'  four  hundred  weight  and  upwards  5  and  the  quality  far  su<^ 
perior  to  common  hay. 

As  winter  green  food,  the  value  of  fiorin  is  stated  to  have  been 
'  established  by  pi'actice.    After  the  crop  has  been  mown,  a  con- 
siderable Quantity  remains  for  milch  cows,  which  both  entichei 
their  milk  and  increases  its  quantity  5  and  when  cows  can  obtain 
the  grassi  they  persist  in  refusing  dry  hay; 

I  The  process  rf  making  hay  at  Christmas  is  thus  described  ?  The 

hay  is  opened  in  the  first  stirring  wind,  which  soon  carries  oifits 
exterior  darop>  whether  acquu^  from  rain  or  lying  on  the  ground; 
the  internal  juices  are  an)(iously  retained.  As' soon  as  the  hay  is 
dry  it  is  pot  into  small  cocM,  when  it  is  considered  safe  from  aU 
danger.  In  the  following  week  the  cocks  are  opened  for  half  an 
hour,  to  let  the  air  pass  through  them ;  and  then  eight  or  ten  of 
these  are  put  into  a  large  cock,  which  witi  stand  the  winter  safely  y 
,  but  it  is  considered  more  prudent  to  open  these  again  in  another 
windy  day,  and  put  them  into  cocks  as  large  as  men  can  build 
without  treading  on  them ;  and  these,  secured  by  ropes  or  strings 
across  the  top,  may  remain  till  wanted  for  use,  and  need  not  be 
reoaoved,  as  their  surfaces  will  not  torn-white,  nor  their  bottoms 
rot,  as  happens  to  other  haycocks ;  and  by  these  means  the  ex* 
pense  of  bringing  home  and  housing  the  hay  will  be  saved  :  and 
these  advantages  are  thought  fully  to  compensate  for  the  loss  of 
the  aftermath,  which  after  winter  mowings  is  necessarily  given  up. 

Observations, — ^The  facts  contained  In  this  article,  as  well  as  the 
memoirs  of  the  fiorin  grass  noticed  in  the  preceding  volume, 
^page473,  are  well  worth  the  attention  of  British  agriculturists 
on<both  sides  theT^x^eed,  a^  this  grass  m^st  be  the  best  poslib^ 
^faeitege  for  hilly  and' ntountainous  dfsMcts,  If  ipaffovdisofiif  •. 
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mater  part  of  the  adTanfeasei  held  out  by  its  pwoD,  Dr.Rici«idio0t 
It  would>  however^  be  very  aatis&ctory  lo  have  tta  virta#s  asccr* 
teioed  by  esperimeota  both  io  England  and  Seotlaod,  as  k  kiio«v> 
ledge  of  iu  socoass  here  as  well  as  in  Ivek^d  would  have  a  BMfe 
powerful  tendency  to  iu  general  introduction,  than  aU  that  can  be 
written  on  the  subject  by  Dn  Richardson :  it  is  only  justice  fep 
him  to  remark,  that  he  professes  his  readiness  to  answer  all  in- 
^iries  ou  the  subject,  addressed  to  him  at  his  residence  at  ¥oy, 
in  Ireland* 

mmmmmmmmmmmmmmmmmmmmmmmmmmt/mmmmmmmmmmetmsam  • 

On  pUmting  Scotch  Firs,    and   other    Timber  frees.— By  Mr. 
J.  BoRTHWiCK. — Farmer's  Mag.  No,  40. 

ArrsR  quoting  the  greater  part  of  a  paper  oa  this  subject^  pub- 
lished some  years  ago  by  James  Farquharsoa^  Esq.  of  InvercaaJkI> 
Mr.  Borthwick  gives  it  also  as  his  opinion^  thst  tlie  finest  forests 
of  firs  are  In  gleos^  or  on  the  sides  of  hills  generally  lying  to  a 
northerly  aspect.  He  differs^  bQwever,  iirom  the  writer  quoted 
as  to  the  cause  of  this  more  luxuriant  growth  in  suc^i  situations^ 
for  Mr.  Farquharson  attributes  it  to  their  havung  a  much  shorter 
iime  of  vegetation  than  a  more  southern  expc^re^  or  the  open 
h>w  co|intries>  but  our  author  conceives  the  cau«e  to  be^  that 
in  these  situations  the  trees  are  not  exposed  to  the  south-easterly 
and  westerly  winds^  which  are  tlie  strongest  \iHnds  in  Scotland : 
forh^  tx>nsiderB,  that  no  trees  thriYe  wall  in  an  exposed  skuatibn, 
and  ^t  the.  fir  is  of  all  trees  the most  liable  to  ii^ry  from  wind« 
on  account  of  the  briuleness  of  the  wood«  and  the  slender  hoid 
vhich  the  root  takes  in  the  ground  ^  and  besides  these,  the  top  is 
always  bushy  when  the  trees  stand  thick  in  a  plantation,  and  con<«> 
aeqiiently  a  greater  surface  is  exposed  to  the  wind  at  that  extre- 
mity whore  it  has  the  most  power.  The  ide«  tb^lt  ^s  become 
timbejT  in  a  shorter  spaq^of  time  than  other  wood  is  suecessfnlly 
iXHnbatedy  as  far  as  arguments  can  be  received  without  the  test 
cf  experience  i  and  it  is  inferred,  from  obsierv^tions  a^ade  in  aimosi 
0\\  sitUj|tioas»  that  whenever  firs  succeed  weU>/ other  trees  woold 
anoceed  equally  wellf  ^nd  it  appears  to  him.  that  the  qnlf  ad- 
«anta^  of  l^anting  firs  is  for  the  purpose  of  pr^itecting  and  teain- 
log  up  young  hard-wood  trees,  which  h|p  think*  .omght  always  to 
t>e  interspersed  among  them ;  and  as  th^se  grow  up,  the  firs  to  be 
'ip-adually  pruned  and  taken  out^  till  they  are  almost  all  cut  down, 
to  give  ropm.  to  the  hard  wood,  which  will  ujoit^ptli^wise  thrive; 
and  when  this  is  not  the  object,  he  considers  the  planting  of 
Sfo|ch  £r  a  prgudicial  practice. 

.,  &oi»e  directions  are  then  given  for  prQparingol^e;(gr^iHid  lor 

f  ^t^nS  firs,  and  oh  the  mode  of  plaBtlog(a^d.rf||riiig  tiieea^  ^aiML 

j^U^  of  having  the  ground  in  a  pulver»ed  stal^i  a»  i^  the  ^m* 

pypa^JffS'r^^*  this  writer  thiaK»  it  better  tp:have  the  grouad  in 
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ky^  and  to  plant  the  trees  bj  making  pits^  which  is  less  trouble, 
and  not  so  apt  to  prooaole  the  gfowth  oC  weeds,  and  the  firm 
ground:  holding  the  plants  better  when  the  roots>  penetrate  be* 
jpnd  the  pits.  It .  Is  -reconimended  to  let  the  £rs  stand  thi9k  ii^ 
the  seed-beds  for  two  years,  and  then  transplant  them  for  a  year, 
after  which  they  may  be  removed  to  their  final  destination,  where 
care  shduld  be  taken  not  to  plant  the  roots  too  deep ;  and  planting 
in  rowsfis  preferred  to  planting  them  irregularly,  as  in  the  former 
way  they  raiay  be  the  more  easily  thinned  by  taking  out  every  se^ 
cond  or  third  row ;  and  the  hard  wood  should  also  be  planted  ift 
«0ws,  with'intervals'Ot  diree  or  four  rows  of  firs^  so  that  ultimat^ii^ 
the  hard  wood  may  remain  in  its  proper  and  most  advantagOGfus 
«i^alion. 


Oi&9«rif A/ioiu>.— Though  this  paper  does  not  contain  any  new  in- 
^nnatjon  on  the  subject  of  planting  firs,  except  the  advantage 
derived  from  sheltering  the  young  plant$  from  the  south  and  west 
W4nds^  yet  the  practical  remarks  ^re  very  judicious,  and  are  de* 
serving  the  atteatton  of  the  inexperienced  planter. 


» 


On  Potatoes.     B^  the  Retf.  Mr.  Campbeli.. — Farmer^s  Magazine, 

No.  40. 
» 

Ttffs  ge&tlem«ti  notices^  paper  from  a  comsspondent  in  an 

.  •Miy  number  of  ^  Magazine,  asserting,  that  plucking  the  biote- 

aoRM  off  potatoe  stems  woald  double  the  produce  of  the  crop,  and 

^Utea  that  he  has  tfied  the  experiment /o»r  times ;  and  has  found 

tiaat  theasseftiim  has  no  foundation  in  fact. 

<^LViiHil'iiiJ  ,ij'lim'i!,iH,i  III!   II,  fi  Bill  I  III  ir  "iTfii" '.r.  "iiii'ii  iii'iin 

On  Oats.     By  the  ^.  Mr.  Camfbbix. — Farmer^s  Mag.  JVb.  40. 

This  account  gives  the  result  of  experiments  made  on  oats' in 
190S.  Two  ridges  wiere  sown  bre^dcast  and  harrowed  in  the  usual 
manner ;  two  others,  affter  being  harrowed,  had  the  sides  of  th^ 
ndges  pafed'by  the  plough  -,  ^d  the  earth  thus  gathered  into  the 
furrows  was,  by  means  of  a  shovel,  tiirown  over  the  seed  ^cma 
upon  the  ridges.  The  ridges  were  three  feet  broad,  and  the  crop 
-^iw»  aUser  potatoes,  and  was  kept  dean.  The  produce  of  the 
ridges  covered  by  the  shovel  was  greater  than  ihe  produce,  of  jlie 
rtd^s  harrowed  in  thft  usual  way,  ip  the  proponion  df  eight 
pecks  per  acre. 

OAMitMaCM5.«**-'ilid8«R{i0rt«M^  dcve^iiot  appear^  be  iofdnipwise 
MDp«rtaii«,  .^knias  ahMri»g<tbe  i^Mimsy  of  Mr.C:atti^Mi  iii^his 
•grieoteral 'pttRK^ts. 
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On  the  Winter  Management  of  Cattle.    By  Abator.— farmer'* 
Magaxinc,  No.  40. 

Thb  winter  management  of  cattle  U  represented  to  be  a  subject 
of  the  first  importance  to  the  great  body  of  the  farmers,  and  it 
concerns  not  only  the  feeding  off  their  turnips  and  other  winter 
ctops,  but  also  influences  in  a  considerable  degree  the  quantity  of 
manure  obtained.  Passing  over  the  question  whether  it  be  most 
beneficial  in  point  ot  profit  from  the  cattle  themselves  to  stall-  * 
feed  them  with  turnips,  &c.  or  to  keep  them  in  open  yards^  giving 
their  food  in  trouglis  and  cribs,  it  is  contended  that  the  latter  mode 
is,  by  far  most  conducive  to  the  health  of  the  animal>  and  conse- 
quently better  calculated  to  furnish  the  public  with  morQ  soan4  and 
wholesome  beef  than  is  supplied  by  the  stall-feeders :  but  it  is  no- 
ticed that  not  more  than  six  ought  to  be  put  into  the  same  yard,  and 
that  these  ought  to  be  of  equal  sizes  and  tempers.  It  is  also  as- 
serted tliat  this  method  converts  more  straw  into  dung,  than  can 
be  done  by  stall-feedtne. 

I'he  importance  of  keeping  store  cattle  in  an  improving  state 
during  tlieir  abode  in  the  straw-yard  in  winter  is  very  properly  in- 
sisted on ;  and  it  is  recommended  to  effect  this  by  giving  them  a 
amall  quantity  of  turnips  from  the  time  they  ^nter  £e  straw-yard, 
and  gradually  increasing  the  allowance  as  the  season  advancet, 
and  as  the  straw  loses  its  nutritive  powers.  By  these  means  no 
time  will  be  lost  in  the  improvement  of  the  cattle  when  they  ficat 
go  out  to  grass,  as  is  frequently  the  case  for  a  months  when  they 
are  suffered  to  eat  nothing  but  straw  in  the  yards  j  whereas,  in  the 
other  mode,  improvement  takes  place  immedial^,  and  they  anre 
muc^  more  speedily. fattened.  And  with  regard  to  the  quantity 
and  quality  of  the  dung,  the  want  of  turnip  feeding  is  stated  to  b% 
of  incalculable  loss. 


Observaiions.^yery  sensible  ,and  useful  remarks  evidently 
conveyed  by  a  practical  farmer  without  any  afiectation  of  supenor 
learning  and  information. 


On  human  Bxuvle,  and  Soil-holes.    £^  Copeofhilus. — Farmer's 
Magasane,  No.  40. 

Amidst  much  desultory  writing  which  has  little  or  no  connec- 
tion with  the  subject,  Coprophalos  recommends  thctatttherashes^ 
of  the  £imily  be  constantly  thrown  into  the  soil-hole,  which  woukl 
so  completely  neutralize  its  contents  that  no  offimslv^  smell  would 
^existev^inthe  closest  and  most  confined  yards.   AnditissUted 
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ttaiblf  JtbUtptamicewerefiiritied,  Tmd)  the^sifotPfilade^^  to>lf{«ii  'fa 
tfr(Mit%a>d(lon  tbe)M!^'n»igffit-becftn^lwd\Hih  MLtixeoti^m^iSftm 

'Mbftstedrbyr^irsib^^  liilitiiioidirt^duid  li&ttMde  by  tbe'pitfeegt^ 

Olservatums.'^We  cannot  -too-strongly  recommend  the  advic* 

dlutrite'ttiect  W^aiilfes^to^tivati^lte  itnimfti  '«xu«te  ls^«o  n^ 
JiMiOmry^y^'  biis'^lNw  >ksidmi'to  the  p«>(^'ii^^  o6iuiger 


.   w»  .5A<rfp.    J?y  G.  P.  H.— Farmer'*  Mt^asme,  No.  40.  ' 

^  ,  JE!ooT-i(<>f  js  d^ned  to  be  a  iugparadon  of^th^  glands  between 
a^d  jv|)ove^tfite  bobfs  of  sheep  j  rpnd  is  «aid  to  bear  a  very  striking 
suialpgy' to  chilblains  in  the  hurhan  species.  The  disease  most 
>mm(iii^  ateet^  tffe  fbre  fefet,  but  sometiftlfes  extends  to  Hi  -,  th<» 
*isfeat'of^ftls  tlle^exf^rii^l'|)dtt'bf  Iheti66f,  ancl  ^n  acrid  dfdfetfjl 
littihbtir'extid^s  Irbtii^ the  deft;  It  is  Tepresfcnte'd  that  ^h^m  this 
•ditesi^e'h  n^t'aite(^^d^hlits>y6gre§s,  the  iftfl^ftiftiation  rbund  the  ' 
%6of*bec6itte^^lack,  ^nd  d^efetter^tfe^  Into  at)  rllcer,  -^^hich  occa- 
'aibni  Atiai |)kin[  afe  to  tnikethe  anittid' Walk  bii'its  kiie^s^  ini  m 
•»Wn^in«aflces  the'hbbfs  dfdp  off.  It  ts  r^niafkfed  &at  the  'dise^at 
seldom  appears  on  dry  clean  sheep-tvdlksV  btit  iiabstly  bii  wet 
and  dirty  pasture. 

The  cause  of  this  disorder  is  said  to  have  been  attributed  to  va- 
rious circumstances  >  but  this  writer  conceives  it  to  be  occasioned 
more  immediately  by  the  sheep  being  kept  on  a  wet  soil,  and  by 
feeding  alternately  on  wet  and  dry  ground  in  warm  weather :  with 
the  exception  of  salt-marsh  and  peat-moss,  where  the  disease  it 
seldom  discovered. 

The  prevention  and  cute  are  truly  stated  to  be  the  primary  ob- 
j^qts  of  investigation.  The  recommendation  of  Mr.  Lawrence, 
in  his  Treatise  on  Cattle,  to  apply  oil  of  turpentine  and  brandy 
wherever  fissures  or  cracks  make  their  appearance  in  the  foot,  i8. 
jkdmitted  to  produce  a  beneficial  elFect  in  general  ^  but  it  is  con- 
tended that  where  the  disease  has  been  long  seated,  recourse  must 
be  had  to  caustics^  of  which  sulphuric  acid  and  the  nitrate  of 
mercury  are' held  to  be  the  best;  after  the  application  of  which^ 
the  foot  should  be  bound  up  and  kept  dry  till  recovery.  But  as 
•veil  this  is  not  always  successful  in  inveterate  cases  *,  sl  mode  of 
treatment  is  laid  down,  which,  it  is  asserted,  may  be  depended 
upon  as  a  certain  cure  -,  and  which,  for  that  reason,  we  give  in 
the  words  of  the  writer :    "  Whenever  the  disease  makei  its  ap* 
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,|^earaiiee,  let  the  £)ot  be  carefoUy  ezamined^  and  the'dtanefl 
•jpart  wdl  waabed  and  pared  ai  nigh  as  possible,  n«t  to  make  it 
-liioaAi  and  let  the  floor  of  the  boose  where  the  sheep  are  confined 
•  be  strewn  thiee  or  foor  inches  thick  with  quick  lime  hot  from  tb^ 
.  )uln;  and  the  sbe^i  after  having  their  feet  dressed  in  the  manner 

above  described,  to  stand  in  it  during  the  space  of  nx  or  seven 

liouw." 

OiservaiioHSj'^Thefooi'roi  is  treated  in  this  paper  in  respect  Id 
its  description,  canse^  and  care,  with  a  scientific  aocoraqr,  t» 
.which  so  troublesome  and  injorioas  a  disease  is  jilstlj  entitled. 
We  have  na  doubt  that  the  treatment  recommended  maj  be  r^ 
ceived  as  a  specific  remedy,  and  we  have  long  experienced  lime 
to  be  the  most  effectual  antidote-to  its  ddelerioas  effects. 


.flan  for  destroying  Foxes,  and  far  relieving  Country  Gentlemtm 

from  the  great  T^ouhle  Jdiherto  taken  by  them  0/ freeing  /A# 

Country  oj these  Animals.   ^B. — Farmer* s  Magaxine,  N0.4O. 

Thb  plan  recommended  is  for  farmers  to  meet  periodicsiVj 
^th  vast  numbers  of  greyhounds,  and  chase  to  death  all  the  fozjos 
they  can  meet  with,  and  give  a  reward  of  not  less  than  twentj 
-^hillings  a  head  for  every  fox  destroyed  by  poison,  guns,  or  pit* 
fidls,  or  in  any  way^  except  bunting.  And  it  is  contended  that 
>his  might  be  done  for  a  less  expense  than  repairing  thegates.and 
fences  broken  down  by  hunters,  the  who)e  igrtjclf  is  ^n  |(%- 
^cessfttl  attempt  at  irony. 
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Picot,  Prof,  on^corhtfts,'  43^*  "   * 
Pigs,  on  Essex  aod.Berkshire,  39J 
Planche,    Mr.  cb -making  calomel, 

4^i  '  '.    ; 

Wanting,  Sfl 

«rtatina,  469-  .:..».,» 

Playfair,  John,  mi  •soMl  ^'greitte$t 

attiwtian,  514      ■  •    '  ' 
Plough,  Ransom'9.p^«^*>  'XT9  ff^ 
'  ^WHj's  patiitt'-^iiMet^ifraTnlttg,  560 
Potash,  on  the  metaPbf,  roS 
JP6(atettS,-«BftheW*^tttre,  2^3^  55^ 
«Pri«ttrrg'pre*s,  ♦B/own'spirtttft,  199 
«R»ctor,  WWHatrt, '  patent  ianip,  378 
■Protist,   PIrof. 'Wi  bten\Sc,  '255.;   on 

•  oxides  of  topper,  ^73 
Pycnite,  ^06     ■ 
<Pyrit«s, tMpWafy,  4^ 
Pyxoxene,  ^5*9 

Q. 

"QnartK,  frad,'  tio,  i^  * 

R. 

Radishes,  ix% 
Rain  in  1808,  }  jo»' 
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,  Rambowy  lunar,  354 
'  Ratmwater,  Well  for  preserving,  171 
Ransome,    Robert^    patent  plougb, 

379 
Rasping  machine^  Dampier's  patent, 

Rdiaction,    extraordinary  efiect  of, 

■  546 
Rennet,   James,   or  westerly  wind* 
.    in  the  British  channel,  539 
Resal,  Mr.  on    mal^t-spirit  vinegar, 

and  hemp-oil,  493 
Richardson,    Rev.  Dr.   on    basaltic 

rocks  in  Ireland,    iS  7  ^  on  ficrin 

grass,  556 
Richardson,  Robert,  on  raising  stones, 

340 
Riffault  and  Chompre,  on  galvanic 

decomposition  of ,  salts,  235 
Ritter,    Mr.  on   production  of  me- 
->  taWoids,  321 

Jload,  Mr.oo  bleaching  silk,  487 
Roberts,  Thomas,  improvements  in 

ship-bOildiBg,  367 
Rope,  Cnrr's  patent,  443  j  on  wool- 
len, 343 
Rye-grass,  385 


-  Saddingtoo,  Thomas,  on  preserviog 

fruit,  $0 
.Swiir,  William,  on  square! numbers, 
164;    on  6arrow'«  Euclid,  365; 
'  fm  single  repetends,  426 

Salt,  on  manufacturing,  477 ;  Lon- 
don's patent  for  purifying,  562 

Sarcolite,  119 
•  Saussure,  Theodore,  on  phosphorus 
from  seeds^  &c.  497 

Scanflebury^  Richard,  patent  water- 
engine,  382 

Schorliform  beryl,  336 

Screw,  Steers's  patent  for  using,  207 
-Screw-wrench,  an  improved,  37T 

Sea-kail,  on  its  culture,  223 ' 

Serie^,  on  the  use  of  one,  28 

Serpents,  petrified,  520 

Seward,  Charles,  patent  lamp,  6x, 
441 

Seward,  Mr.  patent  saddle-hooi^  for 
harnesi,  203 

Shears,  Clatawortfay's  patent,  197 

Sheep,  on  Merino  and  English,  76, 
77,  8r»  a  1 5,  a^a  J  387 ;  on  foot-rot 
ui>  74f  5^>i  on  shearing  a  Merino 
cross,  260;  on  the  iwmilfty  of 
shearing,  212 
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Shepherd,  William,  on  threshing  ma- 
chines, 26  2 
Ship-building,  improvements  in,  367 
Ships,    Trevithick  and    DitJkinson*a 
patent  for  towing  and  unloading, 
197  ;  on  measuring  ihffir  rale  *  of 
sailing,  347 
Shipwrecks,,  a  mode  of  assisting,  370 
Shotwell,  William,  patent  mustard, 

67       . 
Signals,  arithmetic  applied  to,  180 
Silk,  on  bleaching,  4^7 
Silk  shag    edgings,   instrument   for 

cutting,  37*  ' 
Silver,  detonating,  233 
Singer,  G.  J.  electro-chemical  expert^ 

ments,  452 
Slate,  analysts  of,  253 
Slaughtering  niachine,  Cuflfs  patent, 

378 
Smoke,  how  destroyed  at  the  mint  ki 

Paris,  439 
Smut  in  wheat,  216 
Snowden,   William  Francis,    patent 
chaflF-ctttter,  548  - 

Soda,  oA  manufacturing,  295 
Solids  of  the  greatest  attraction,  5:^4 
Sounds,  on  their  production  in  va- 
.  pours,  429 
Sparry  iron  ore,  246 
Speer,  T.  G.  on  atmospheric  densWy 

and  pressure,  354 
Spheroid,  on  its  attraction,  49 
'  Spirit  level,  improved,  177 
Stavely,  James,  on  metdors  seen  ii^ 

a  storm,  418* 
Steam  engine,  its  history,  37  5  Mead'i 
patent  rotative,  446  5  Clegg's  pa- 
tent rotative,  444 
•  Steers,    Mr.    patent  for  using  the 
screw,  207  "      ' 

Steinachcr,  Philip  Anthony,  on  a(^ 
tate  of  ammonia,  242 ;  on  Recti- 
fied acetous  acid,  520 
Stijfft,  Mr.  on  petrified  serpents,  520 
Stones,  on  raising  large,  340 
Stracey,  Edward,  patent  for  carriages, 

204 
Suberic  acid,  234  ■ 
Sugar,  obtained  ffom  rhododendroji, 
234;  on  feeding  cattle  with,  394 
Sulphates  of  lime^  b^ytes,  and  lead, 
^  »5*  .  / 

Sulphur,    on  its  compo^tion,   ^lo- 

449  .  X 

Sun,  alteration  of  its  light  by  tlie  at- 
roospher6^  435 

4» 
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Sunflower,  386 

Swine,  on  lettuces  for  food  of,  220; 

compantive  feeding  of,  261 
Sylvester,    Charles,   on  galTanistiig 

•witer,  319 

fliblesy  ad^tion  and  multiplication* 
169 

Tadd,  John,  on  hindering  do6n  from 
dragging,  3^75 

T^lc,  phosphorescent,  250 

Tan,  on  its  union  with  jelly,  326  ; 
artificial,  496 

7an5ey,  Ptter*  instrument  for  cutting 
silk  shag  edgings,  372 

Tantalum,  on  its  idemity  with  co- 
lumbiuro»  461 

Tartar,  on  the  acid  it  yields  by  dis- 

.    tilladon,  x^J 

Telegraph,  Major  Hardy's,  334; 
Chevalier  Edelcrant's,  339;  Wood's 

.    crank  for  a,  344 

Telegraphic  fire-beacons,  424  ;  inter- 
course betwe^  Pttblin  mod  Lon- 
don, 346 

Telescopes,  on  Bur Qbardt's,  135;  on 
their  first  application  to  astronomy, 

Tliames,  accovuit  of  the  tunnel  under 
it,  J91 

Theatres,  en  building,  165 

Thenard,  Mr.  .on  muriatic  ether, 
J09 ;  on  the  bile,  113,  236 ;' on 
acetic  ether,  274;  on  nitric  ether, 
275  ',  action  of  vegetable  acids  up- 
on alkohol,  303 ;  combination  of 
acids  with  vegetable  and  animal 
substances,  306 
Thermometers,  Walker's  scale  for, 

Thomas,  David,  patent  coffee-boiler, 

Thompson,    Benjamin,    on   Merino 

sheep,  76,  J7,  ax5,  260 
Threshing  machines,  219,  .26^^  on 
''       yoking  the  horses  in,  214 
Thunder-storms,  41^ 
Timber,  on  fining  its  strength,  29  ; 
*      a  gauge  for,,  B.5  ;  on  •  ascertaining 
its  progressive  value  during  growth, 
221  ' 

Timekeepers,  on  finding  their  rate, 
'       178,  on  eqaaiizing  the  arcs  of  Vi- 
bration in,  341, 
Titaniuin,.495  v  . 


Tonnelier,  Mr.  on  ai^ihracite,  254.^ 
on  lava  of  the  Alps,  462  ;  on  Klap-i 
roth's  analyses,  476 

Top«>  50^ 

Transit  observations,  176 

Trees,  on  their  alburnum,  ti  ;  plants 

ed  by  Dr.  Bain,  222 
Trevithick,    Ricbaid,    and   "Robeit 

Dickinson,  patent  for  towing,  &c, 

ships,  197  ;  patent  packages,  54^ 
Turnip  chopper,  on  Summers^,  77 
Turnips,  on  their  culture,  a  13,  2i9» 

263 
Turquoise,  236,  496 


Vacca,  Leopold,  on  electrified  fiamo, 

131 1  on  communicatittg  magnat- 

ism,  i«3 
Valleys,  on  their  formation,  358,  42a 
Van  Mons,  J.  B.   on  atmosphcHe 

phenomena,  413 
Varley,  Cornelius,  onth'ttsder-«tofms« 

418 
Vauquelin,    Mr.  on    analcime  and 

sarcolite,  119 
Vegetables,  on  the  diflerence  between 

recent  and  dry,  103 
Vessels  for  brewers,  Sfc.  Dicfcen^Ott'g 

patent,  374 
Vince,  Rev.  S.  on  an  extraordinary 

effect  of  refraction,  546 
Vinegar,  on  the  manufacmre  of,  266  ; 

obtained  ftom  maltspkit  and  char- 
coal, 493 
Vision,  on  its  limits,  145 
Vitalis,  J.  B.  on  the  use  of  sheep's 

dung  in  dyeing,  52a 
-  Volcanic  products,  507 ;  sand,  244 
Urinary  calculi,  496 

W. 

Wai^teli,  Cfatrles,  on  valuing  timberr 

Walkbr,  Ezekiel,  em  deal  pendulum 
rods,  17,  347 
.Walker,  Richard,  a  scide  for  ther- 
mometers, 18 
.  Wallace,    William,    quadrature    of 
curves,  530 
Ward,  Henry,  a  craidt  for  telegraphs, 

344 
Warren*  John,  patent  chitnnies,  377 
'  Washing  machine,  Barratt^  patent, 
6»- 
Waste  lands,  on  impfoving,  75 
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Watehes,    Mendham's     escapement 
for,  19 ;  BerroUas's  patent  repeat* 
ing,  zoo 
"Water,  onstlTanizins,  329 
^Water-cart,  an  improTed,  78 
Water-en{;ine,  Scantlebury's  patent, 

38Z 
Weaving  machine  for  ^gured  work, 

Wedgewood,  Ralph,  patent  manifold 

writer,  38  X 
Weights,   on    reducing    French  to 

English,  173 
Weldon,  M^.  on  Dudley  mineral  wa- 
ter, 22^ 
Well,  Thomas,  patent  cocks,  376 
Wernerite,  480 
Wheat,  on  its  culmre,  68,  395  ;  on 

its  diseases,  ai6 ;  on  smut  in,  388 
White   lead,   Brierley's   p^ent   for 

making,  206 
Whitwortk,     George,    on    woollen 

«>pc3,  343 
Willis,  Rey.  James,  on  fences,  86 
Wilson,  Christopher,  alifehoat,  21 
Windlass,  Fairles's  patent,  202 
Winds,  efiacts  of  westerly^  in  the  Bii* 

lish  channel^  539 


WoUastoi^  Dr.  William  Hyde,  tx 
identity  of  columbrium  and  tanta*' 
lum,  461;  on  platina  and  native 
pallsuiium,  469 ;  a  reflective  goniot 
meter,  545 

Wood  pigeons,  on  their  proposed  de- 
struction, 219 

Wool,  «n  home-grown,  216  ;  on  ii^ 
fiuence  of  soil  on,  87 

Wright,  John,  on  sheep,  76,  26^ 
387;  on  rye-grass,  385*.  en  sun* 
ilower,  386 

Writer,  Wedgewood's  patent  mani* 
fold,  382 


Young,   Arthur,  economical  dwell* 

ings,  li 
Young,  Dr.  Thomas,  on  double  elec** 

tive  attractions,  226  j  on  elective 

attractions',  232 

S^lite,  red  Tyroleie,  487 
;^ne»  artifictal'Siilphuret  of,  464 
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